fl DEC 2006' 1 Pyrrolidine derivatives as oxytocin antagonists Field of the invention 5 The present
invention is directed to novel pyrrolidine derivatives, in particular for use as medicaments, as well as
pharmaceutical formulations containing such pyrrolidine derivatives. Said pyrrolidine derL\/&i\j%FsEar?gﬂa
useful in the treatment and/or prevention of preteen labor, premature birth, dysmenorrhea. Preferably,
the pyrrolidine derivatives display a modulatory, notably an antagonist activity of the oxytocin receptor.
More preferably, said 10 compounds are useful in theltreatment and/or prevention of disease states
mediated by oxytocin, including preterm labor, premature birth and dysmenorrhea. Background of the
invention Oxytocin (OT) is a cycltgmolidipe gtivizativesesantjdnsinrmniagadimséd by activation of specific
G protein-coupled receptors currently classified into OT receptors (OT-R) (1). 15 Oxytocin (OT) causes
the contraction of the uterus of mammals during labor. The corresponding oxytocin receptor belongs
to the family QL GHrglein:caHRled receptors and is similar to V[ and V2 vasopressin receptors. OT
receptors inCrease dramatically during the course of pregnancy. The concentration of OT receptors
has beeh shbiit REssar étaratidithissgoattateusudrineratiiig ¢eraptosindusetcobmtfactionsasf the
uterus during,laborresult 2Q infbe dilatafion.ol e ce i ANLAYEIURIMARTE MRYemSALAkiRe foetus

through the vaginal canal. In some cases, these contractions occur before the foetus'is fully viable,
resulting in phemyatiyie- a5, prenidiore dapriteise preniiveibite dreaingeised YshfayHien mhjor

causes of pefjpaial Tﬁ%?,i%ﬂ‘é&nHﬁf@@i{ﬁﬁl&i%ﬁféﬁgﬁ%m’@f&ﬁi@ﬁh@@?—%ﬁﬁf%@%ﬁi@gHigﬁﬁ'}t
problem in the field of obstetrics. 25 In recent years, strong evidence has accumulated indicating that

the hormone* RISt AbArRERShitskiTHy RIVBE iAxarREREnoH Aeee BrefiTAbinasd

Thereby, it icaspemed thatepioanBxarssxdtieliRpbinRAURc RV alkasanticirastdayd by
contracting the uterine myoinetrium and by enhancing the sg(nthesis and release of contractile

prostaglandifi®Y 6 RSB g AR B AP BSAYERins may furthermore play a

role in

Background of the invention

Oxytocin (OT) is a cyclic nona-peptide whose actions are mediated by activation of specific

G protein-coupled receptors currently classified into OT receptors (OT-R) (1).

15  Oxytocin (OT) causes the contraction of the uterus of mammals during . labor. The
corresponding oxytocin receptor belongs to the family of G-protein-coupled receptors and is
similar to V| and V, vasopressin receptors. OT receptors increase dramatically during the
course of pregnancy. The concentration of OT receptors has been shown to correlate with
spontaneous uterine activity (2-3). OT-induced contractions of the uterus during labor result

20 in the dilatation of the cervix and eventually in the movement of the foetus through the
vaginal canal. In some cases, these contractions occur before the foetus is fully viable,
resulting in premature labor. Premature labor and premature birth are undesired as they are
major causes of perinatal morbidity. Hence, the management of preterm labor represents a

significant problem in the field of obstetrics.

25 In recent years, strong evidence has accumulated indicating that the hormone oxytocin plays
a major role in initiating labor in mammals, in particular in humans. Thereby, it is assumed
that oxytocin exerts said effect in a direct as well as an indirect way, by contracting the
uterine myometrium and by enhancing the synthesis and release of contractile prostaglandins
from the uterine endometrium/decidua. These prostaglandins may furthermore play a role in

30 the cervical ripening process. This “up-regulation” of oxytocin receptors and increased
uterine sensitivity seems to be due to trophic effects of rising plasma levels of estrogen

towards term. By down-regulating oxytocin, it is expected that both the direct (contractile)



30 the cervical ripening process. This "up-regulation” of oxytocin receptors and increased uterine
sensitivity seems to be due to trophic effects of rising plasma levels of estrogen towards term. By
down-regulating oxytocin, it is expected that both the direct (contractile) 8 DEC 2006 2 arid hdire
(increased prostaglandin synthesis) effects of oxytocin on the uterus could be blocked. An oxytocin
modulator, e.g. blocker or antagonist would likely be efficacious for treating preterm labor. A further
condition related to oxytocin is dysmenorrhea, which s characterised by pain or 5 discomfort
associated with menses. The pain is believed to result from uterine contractions and ischemia,
probably meidtawlinsctHénefeastbbprssgandiniyphedistaditatshel seoferinyortbio retris neuBl idocking
both the indiiechand diract BIIRF IR0 U ANBEH BB ARG ARBOBUISENAUI RG G Tkely
candidate for treating dysmenorrhea. Some agents counteracting the action ot oxytocin are currently
used in cliniésprsapRsegan ld@sSuch tocolytic agents (i.e. uterine-relaxing agents) include
beta-2-adrenergic agonists, magnesium sulfate and ethanol. The leading beta-2-adrenergic agonist is
Ritodrine, whjdfireapsesdtionidefealtcasdiovascidlayanehoigiaohaisides effeciscin@adipgsacbycardia,
in- creased renin secretion, hyperglycemia and reactive hypoglycemia jn the infant. Further .
beta-2-re R TIO A RO RESETAINE RAG SAEFOPLR S-S BB A TR P ose of
ritodrine. Magidesithensu)fpisbabplassdatanbenti@tciost alfguediaglinariapptiiucange thd 4eteeBoryg/dL
can cause inhibition of caydiac conduction and neuromyscular transmiss-ion, respiratory depression
and cardiac SHSNIC UL RAIG TS A5 C st e Te s b ST HUA G as
effective as nikgtisiie dntjpgenvsntingldriemdikcdylabadidatd fordeetd mpod pradueehaacorresponding reduction
in the incidence of fetal respiratory distress that 20 administration of ritodrine does. Atosiban, a

peptide OT apagoRistSUIHEHG R ARLeB R RRRIINGS: (Qwaral Rioayall ARILLY (ERHling)rom

intestinal degradation. Such compounds must be administered parenterally. The development of

non-peptide ¥gdhdeRy peptifathothsorid vareptbrsing edgsattbdielude beta-2-adrenergic agonists,

magnesium sulfate and ethanol. The leading beta-2-adrenergic agonist is Ritodrine, which

causes a number of cardiovascular and metabolic side effects, including tachycardia, in-
creased renin secretion, hyperglycemia and reactive hypoglycemia in the infant. Further
beta-2-adrenergic agonists, including terbutaline and albuterol have side effects similar to
15 those of ritodrine. Magnesium sulfate at plasma concentrations above the therapeutic range
of 4 to 8 mg/dL can cause inhibition of cardiac conduction and neuromuscular transmiss-ion,
respiratory depression and cardiac arrest, thus making this agent unsuitable when renal
function is impaired. Ethanol is as effective as ritodrine in preventing premature labor, but it
does not produce a corresponding reduction in the incidence of fetal respiratory distress that

20  administration of ritodrine does.

Atosiban, a peptide OT antagonist, suffers the problem of most peptides: low oral bioavail-
ability resulting from intestinal degradation. Such compounds must be administered

parenterally.

The development of non-peptide ligands for peptide hormone receptors is expected to
25 overcome this problem. Small molecule selective oxytocin antagonists have been reported
by Merck. In addition to cyclic hexapeptides, Merck suggested indanylpiperidines and tolyl-
piperazines as orally deliverable OT antagonists (5). In WO 96/22775 and US-5,756,497,

Merck reported benzoxazinylpiperidines or benzoxazinones as OT receptor antagonists.



25 overcome this problem. Small molecule selective oxytocin antagonists have been reported by
Merck. In addition to cyclic hexapeptides, Merck suggested indanylpiperidines and tolyl- piperazines as
orally deliverable OT antagonists (5). In WO 96/22775 and US-5,756,497, Merck reported DEC 2006
benzoxazinylpiperidines or benzoxazinones as OT receptor antagonists. 8 DEC 2006 3 Specific
sulfonamides have been reported to antagonize ocytocin at the ocytocin receptor. EIf Sanoti's
EP-A-0469984 and EP-A-0526348 report N-sulfonyl thdolines acting as antagonists of the
vasopressin and the oxytocin receptors. American Cyanamid's US 5,889,001 claims pyrazole
benzodiazepirrsidierirfivesnadesshasie disrosinaiied dxyegrairtagariistn Relbenegyowtidiensderivatives,
such as pyriahdmAMIEs AnAMISANCIGS BUDRIBIIRI W o lReAIRIRATI MBI Ae elpned.as
oxytocin receptor antagonists (WO 0 1/72705). Summary of the invention 1n a first aspect, the
invention pravigganisbyvel hyrrarepiestisruditbe ouftRsimigecntorso R ON N CHZ X R2 IN R3J=0 (I) R’
in formula (1) is selected from the group consisting of H and substituted or unsubstituted Ci-C6-alkyl.
Preferably RiiseHean nejhyinRe in (g malksglDis selepind famdhe Bravpdearpisinaaiiydaaoes,
substituted or 15 unsubstituted Ci-C6-alkyl, substituted or unsubstituted Ci-C6-alkyl aryl, substituted or

unsubstitute R IREFSHNN S ObEtiRH BietRStostituted Ci-C6-alkyl heteroaryl, substituted or

unsubstituted C2-C6-alkenyl, substituted or unsubstituted C2-C6-alkenyl aryl, substituted or
Recent pyrrolidine derivatives, such as pyrrolidine amides and pyrrolidines substituted with

fused heteroaryl were developed as oxytocin receptor antagonists (WO 01/72705).

Summary of the invention

In a first aspect, the invention provides novel pyrrolidine derivatives of formula I:

10

N
\
[N [ CH | —X—R?

()

R' in formula (I) is selected from the group consisting of H and substituted or unsubstituted

C,-Cg-alkyl. Preferably R'is H or methyl.

R? in formula (I) is selected from the group consisting of hydrogen, substituted or
15 unsubstituted C;-Ce-alkyl, substituted or unsubstituted C;-Cs-alkyl aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C,-Cg-alkyl heteroaryl, substituted or
unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C,-Cs-alkenyl aryl, substituted or
unsubstituted C,-Cg-alkenyl heteroaryl, substituted or unsubstituted C,-Cs-alkynyl,
substituted or unsubstituted C,-Cg-alkynyl aryl, substituted or unsubstituted C,-Cg-alkynyl
20 heteroaryl, substituted or unsubstituted C;-Cg-cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted C;-Cg-alkyl cycloalkyl, substituted or
unsubstituted  C;-Cg-alkyl heterocycloalkyl, substituted or unsubstituted C;-Cs-alkyl



unsubstituted C2-C6-alkenyl heteroaryl, substituted or unsubstituted C2-C6-alkynyl, substituted or
unsubstituted C2-C6-alkynyl aryl, substituted or unsubstituted C2-C6-alkynyl 20 heteroaryl, substituted
or unsubstituted C3-Cg-cycloalkyl, substituted or unsubstituted heterocycloalkyl, substitufeddt 2006
unsubstituted Ci-C6-alkyl cycloalkyl, substituted or unsubstituted C1-C6-alkyl heterocycloalkyl,
substituted or unsubstituted Ci-C6-alkyl 8 DEC 2006 4 carboxy, acyl, substituted or unsubstituted
Ci-C6-alkyl acyl, substituted or unsubstituted Cr- C6-élky| acyloxy, substituted or unsubstituted
Ci-C6-alkyl alkoxy, alkoxycarbonyl, substituted or unsubstituted Ci-C6-alkyl alkoxycarbonyl,

aminocarbofgibexb it stiytesuerstngebaticiebatd-alinih aedrsohsiteigd unsebstiied Bstituted
Ci-C6-alkyl g,agylaming ShStEHeH: i PHIUIEH;ifakdd6-alki, UigiHo. sbSituigdQu unsLiRsti-tuted

Cr- C6-alkyl amino, substituted or unsubstituted C [-C6-alkyl sulfonyloxy, sulfonyl, substituted or

unsubstitutedieStiEd ey somdtusedsityr Gopkttutdbosy taibopgkitatenesacbemly subsityed sabstituted
or unsubstityiedrednf&ralkyLeyfanyl andissbstibned osmauhsituted GhkBsadindq sutfopylampino. 10

R3 in formula (1) is selected from the group consisting of substituted or unsubstituted aryl an

substitufed 2AY URETpSHRSHERtFLRErBRTYPsSE b frinbiar 21k yd wetderssbtitadeon s Reynisdg of 0 or

NR4. Thereby. R4 15:5@4¢te0sliarpdte Grapet eRaeting ofiki sultshiss, auHBaYDStBRGted or
C1-Cé6-alkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroryl, substituted or
A hliomhelrng

unsubstitutetEPERIFE Gfis Yhed'Snyy Yigrtoq wseastine r(r;éfgrbﬁllljﬁl Bréybply, R4

is H or Cl-Centadiylidiker amsetbiytuascethyCgeokil. shitanyativelyutsZiand &4 mfostuted (O, naaafioym -
together with lﬁle N atom to which they are linked - a substituted or unsubstituted, 5-8 membered
saturated orrUnSaita¥Ed: heterocycloalkyl ring, e.g. a piperidinyl or piperazinyl moiety, which may be
optionally 20 fused with an aryl, heteroaryl, cycloalkyl or heterocycloalkyl ring. n in formula (1) is an
integertfromB ton3fomaota (i ferseldted Gp. theagseapndnaistiogt ofhepriéeert vertidntjnsddesnovel

pyrrolidine dgfivalivaa.ald AR dbstituted heteroaryl.

X in formula (I) is selected from the group consisting of O or NR*. Thereby, R* is selected
from the group consisting of H, substituted or unsubstituted C,-Cq-alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroryl, substituted or unsubstituted C;-Cs-

15 alkyl aryl, substituted and unsubstituted C,-Cg-alkyl heteroaryl. Preferably, R*is H or C;-Cs-
alkyl, like a methyl or ethyl group.

Alternatively, R* and R* in formula (I) may form - together with the N atom to which they

are linked - a substituted or unsubstituted, 5-8 membered saturated or unsaturated

heterocycloalkyl ring, e.g. a piperidinyl or piperazinyl moiety, which may be optionally
20 fused with an aryl, heteroaryl, cycloalkyl or heterocycloalkyl ring.

n in formula (I) is an integer from 1 to 3, more preferred is 1 or 2.

In a second aspect, the present invention provides novel pyrrolidine derivatives of formula I

for use as a medicament,

25 In a third aspect, the invention provides a pharmaceutical composition comprising a

compound of formula I, together with a pharmaceutically acceptable excipient or carrier.

In a fourth aspect, the invention provides a compound of formula I, for the preparation of a
pharmaceutical composition useful in the treatment and/or prevention of preterm labor,

30  premature birth, dysmenorrhea.



for use as a medicament. 25 In a third aspect, the invention provides a pharmaceutical composition
comprising a compound of formula I, together with a pharmaceutically acceptable excipient or carrier.
In a fourth aspect, the invention provides a compound of formula I, for the preparation of & DEC 2005
pharmaceutical composition useful in the treatment and/or prevention of preterm labor, 30 premature
birth, dysmenorrhea. g DEC 2006 5 In a fifth aspect, the invention provides a compound according to
formula | for the modulation of the function of OT rec?—:ptor. 5 In a sixth aspect, the invention provides a
use of a compound of formula | for the treatment of a disease associated with the OT receptor such as
pretenn labor, premature birth, dysmenorrhea. In a seventh aspect, the invention provides a method
of treating agispage, asgRcAteR W diton. GTi ABCEPISHGIhAS RESIATAY 130 FomiRIMAEUES: DiFD.
dysmenorrhea, comprising administering to a patient in need thereof an effective amount of a
compound dPRdtHatiRn of therfwghon 8§6%cf?‘fﬁ%t%vention provides a method of synthesis of a
compound according to formula I. 15 Detailed description of the invention It is an object of the present
invention to provide substances which are suitable for the treatment and/or prevention of preterm
labor, premafufeBittsRTaldABYTIRB RSt A SoEersrdt &%@?ﬁ Irfve b treaipraide
chemical copp@uiisavehiiieteableith devoTegdaierrinalugling Reaiaoamse, prentunetion @, 0T in
disease states in 20 mammals, especially in humans. It is also an object of the present invention to
provide sma%yﬁ%‘?ggff *&hemical compounds for the modulation, preferably the down-regulation or
antagonization of the oxytocin receptor. Moreover, it is an object of the present invention to provide
methods for preparing saik Ml vaMINe Guls e icalsarmpounds; I luhermarg an shisgt of the
present invention to

10 OT receptor such as preterm labor, premature birth, dysmenorrhea, comprising administering

to a patient in need thereof an effective amount of a compound of formula I.

In an eighth aspect, the invention provides a method of synthesis of a compound according

to formula I.

15  Detailed description of the invention

It is an object of the present invention to provide substances which are suitable for the

treatment and/or prevention of preterm labor, premature birth and dysmenorrhea.

It is notably an object of the present invention to provide chemical compounds which are
able to down-regulate, including to antagonize, the function of OT in disease states in

20  mammals, especially in humans.

It is also an object of the present invention to provide small molecule chemical compounds
for the modulation, preferably the down-regulation or antagonization of the oxytocin

receptor.

Moreover, it is an object of the present invention to provide methods for preparing said small
25 molecule chemical compounds. It is furthermore an object of the present invention to
provide a new category of pharmaceutical formulations for the treatment of preterm labor

and dysmenorrhea, and/or diseases mediated by the oxytocin receptor.

It is finally an object of the present invention to provide a method for the treatment and/or
prevention of disorders mediated by the oxytocin receptor, like preterm labor with oxytocin

30  antagonists, acting for example by antagonizing the binding of oxytocin to its receptor.



provide a new category of pharmaceutical formulations for the treatment of preterm labor and
dysmenorrhea, and/or diseases mediated by the oxytocin receptor. It is finally an object of the present
invention to provide a method for the treatment and/or prevention of disorders mediatedgbygige o5
oxytocin receptor, like preterm labor with oxytocin 30 antagonists, acting for example by antagonizing
the binding of oxytocin to its receptor. 8 DEC 2006 6 The following paragraphs provide definitions of
the various chemical moieties that make up the com?aounds according to the invention and are
intended to apply uniformly throughout the specification and claims unless an otherwise expressly set

out definitiohlsréRligsdng pogmpha novidn deimitone i M adpesschsmistiovaiehesatkyl depphaving

1 to 6 carbqpALRMFodhis &@5@&%1§&?Eﬁ9'iﬂ%9n'ﬁ%r9%Hpﬁé%%r%mt%kﬂ?tﬁﬂifdﬁﬂ@B&i]oﬁ%%ﬁ?pyl’_
n-butyl, isobutyl, tert- butyl, n-hexyl and the like. "Aryl" refers to an unsaturated aromatic carbocyclic

group of frofe6SRE AT AN GREMR RS2 BInHRETIG TP B HE drindeiiidion ienistsd Angs
(e.g., naphthyhiBratemaadary! to include phenyl, naphthyl, phenantrenyl and the like. "C1-C6-alkyl
aryl" refers to Ct-C6-alkyl groups having an aryl substituent, including benzyl, phenethyl and the like.

"Heteroaryl', refers tg a ynonocyclic heteroaromatic, or a hicyclic pr a tricygclic fused-rj .
SO ot b aNETAR CIATOIE b TICHSSIEM A by d e A8 BOVGheAle 18 T Betiutec

relcr
heteroaromatic group’ Par |cusiar examples O croaromatiCc groups In

pyridyl, pyrretginfuifiedttieryumidazblyl axabplyktisdxazpiyhthidaglydpidotiianglylisoiaglyé:-
1,2,3-triazo|glll,t JTZﬁAh-tri zolxlth]é,%lgéoxadiazolyl, 1,2,4-oxadia-zolyl, 1,2,5-oxadiazolyl,

1,3,4-oxadiaz3(yl, -1,§),(§lterllr52|nyl, 2,3-triazinyl, benzofuryl, [2,3- dihydro]benzofuryl, isobcnzofuryl,

benzothienyl, ber}zohiazolyl, isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl,
iiidazoll, 2-a]gyiidyreben 26 tAm #B RIS Gxanpais Sbep AT AP RiifEuBlidyP pthabamyptoms
quinoxalinyh ginnolinysRanibyedinghepy5ide Rdnple ¥idybrR¥a ¢RI LRlp Y Ry el 29 Ryridyl,
quinolyl, isoquinalyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl,
pteridihyl include phenyl, naphthyl, phenantrenyl and the like:

“C,-Cg-alkyl aryl” refers to C;-Cs-alkyl groups having an aryl substituent, including benzyl,

phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally
15  substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-zolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,34-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-
dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl,
isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxa-
20  zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-blpyridyl, pyrido[3,2-blpyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,

carbazolyl, xantheny! or benzoquinolyl.

“C)-Cg-alkyl heteroaryl” refers to C-Cg-alkyl groups having a heteroaryl substituent,
25  including 2-furylmethyl, 2-thienylmethyl, 2-(1 H-indol-3-yl)ethyl and the like.

“C,-Ce-alkenyl” refers to alkenyl groups preferably having from 2 to 6 carbon atoms and
having at least | or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include ethenyl

(-CH=CHy,), n-2-propeny! (allyl, -CH,CH=CH,) and the like.



carbazolyl, xanthenyl or benzoquinolyl. "Ct-C6-alkyl heteroaryl" refers to Ct-C6-alkyl groups having a
heteroaryl substituent, 25 including 2-furylmethyl, 2-thienylmcthyl, 2-(I H-indol-3-yl)ethyl and the like.
"C2-C6-alkenyl" refers to alkenyl groups preferably having from 2 to 6 carbon atoms and thdififig28as
least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include ethenyl (-CH=CH2),
n-2-propenyl (allyl, -CH2C1-[=CH2) and the like. FI DI7EC 2006 7 "C2-Cé6-alkenyl aryl" refers to
C2-Cé6-alkenyl groups having an aryl substituent, including 2- phenylvinyl and the like. "C2-C6-alkenyl
heteroaryl" refers to C2-C6-alkenyl groups having a heteroaryl substituent, including )
2-(3-pyridinyifvirfyt kK. Stele saatieplPrdrerauRs ARyt Yt tigsspreftraply Reluigerdm 2 to
6 carbon atosRsrynan{iamingnatiirast 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include
ethynyl (-C--CH), propargyl (-CH2C=CH), and the like. "C2-C6-alkynyl aryl" refers to C2-C6-alkynyl
groups having.ap.aryl substituent. ipcludin lethyny] and the like. 10 yC2-C6-alkynyl heteroaryl"
ot 0 G2 S o e R A S B A e e
"C3-C3-cycloalkydingPe(3-nyadsaylratet sk ochktic group of from 3 to 8 carbon atoms having a single
ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). Preferred cycloalkyl include

cyclopentyl, €yglohanyn _rp&@ayltaramﬁ?ylilg%aﬁ% "BEAGERRY HRRlY i ErfessSiP AGmdn i lOaHYy !
group according to the definition above, in which up to 3 carbon atoms are replaced by heteroatoms

chosen frombagrab feednkid g o frlmyRURAbERIP ReRtséersd Ry eH OMh sPdRdismd

heterocycloglieyLingluga paysioliding aaipeliding, tRirgkazine, 1-methylpiperazine, morpholinc, and the
like. "Ci-C6-alkyl cycloalkyl” refers to Ci-C6-alkyl groups having a cycloalkyl substituent, 20 including

lohexyl | | tyl |, and like, "Cl-C6-alkyl het loalkyl" refers to Ci-C6-alkyl
Cyclohexy melt. ORI OBy 0 1% sl L eterosr dop sl el B GEG S
phenylethynyl and the like.

10 “C,;-Cs-alkynyl heteroaryl” refers to C,-Cs-alkynyl groups having a heteroaryl substituent,
including 2-thienylethynyl and the like.

“Cs-Cg-cycloalkyl” refers to a saturated carbocyclic group of from 3 to 8 carbon atoms
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl).

Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

15  “Heterocycloalkyl” refers to a Cs;-Cg-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting of
O, S, NR, R being defined as hydrogen or methyl. Preferred heterocycloalkyl include

pyrrolidine, piperidine, piperazine, 1-methylpiperazine, morpholine, and the like.

“Ci-Cg-alkyl cycloalkyl” refers to C;-Cg-alkyl groups having a cycloalkyl substituent,
20 including cyclohexylmethyl, cyclopentylpropyl, and the like.

“Ci-Ce-alkyl heterocycloalkyl” refers to C;-Cg-alkyl groups having a heterocycloalkyl
substituent, including 2-(1-pyrrolidinyl)ethyl, 4-morpholinylmethyl, (1-methyl-4-
piperidinyl)methyl and the like.

“Carboxy” refers to the group —C(O)OH.

25 “C,-Ce-alkyl carboxy” refers to C-Cs-alkyl groups having an carboxy substituent, including
2-carboxyethyl and the like.



substituent, including 2-(1-pyrrolidinyl)ethyl, 4-morpholinylmethyl, (1-methyl-4- piperidinyl)methyl and
the like. "Carboxy" refers to the group -C(O)OH. 25 "Ci-C6-alkyl carboxy" refers to Ct-C6-alkyl groups
having an carboxy substituent, including 2-carboxyethyl and the like. 0 DEC 2006 s "Ac;ﬂ" Fygl{gr%ﬂ

the group -C(O)R where R includes "C,-C6-alkyl", "aryl", "heteroaryl", "Ci-Cr,-alkyl aryl" or "Ci-C6-alkyl
heteroaryl". "C,-C6-alkyl acyl" refers to C,-C6-alkyl groups having an acyl substituent, including 2-
acetylethyl and the like. 5 "Acyloxy" refers to the group -OC(O)R where R includes "C,-C6-alkyl", "aryl",
"hetero- aryl", "C,-C6-alkyl aryl" or "C,-C6-alkyl heteroaryl'. "C,-C6-alkyl acyloxy" refers to C,-C6-alkyl
groups havin abSfigRy e Bs AR, HEREngheog BB ttyrGrdIRe kY Rk eieis-to the
group -O-R whetg RIEuMgEsorCeCo2dkw RéteasytylT "hetero- 10 aryl” or "Ci-C6-alkyl aryl" or
"Ci-C6-alkyl heteroaryl". Preferred alkoxy groups include by way of example, methoxy, ethoxy,

phenoxy and(tlﬂ_ ike, "Ci-C6salkyl alkoxy" refers to C1-Csralkyl groups having an alkoxy substituent,
including 2- e (E)gl (ﬁh{fﬁ% the like .kqﬁo%ggggﬁoﬁwupgfgﬁsv lt}({Jgtr?g g%(}’u psgés(%%ﬂg w étle)(rléfl Rincludes
H, "C,-Co6-alkgdtdettoydnditbedikheteroaryl” or "C-C6-alkyl aryl" or "C,-C6-alkyl heteroaryl". "C,-C6-alkyl
alkoxycarbonyl" refers to C,-C6-alkyl groups having an alkoxycarbonyl substituent, including

2-(benzyloxyoarhanyhetiivsanditie ke, "Artinogerhany RefRrades the arumPOINRR whers-each R,

R'includes independently hydrogen or Ci-C6-alkyl or aryl or heteroaryl or "C1-C6-a yi aryl" or

>

"C,-C6-alkylHgtercC p&atifyl aylce afkyCanlk &P refers to C,-C6-alkyl groups having an
aminocarbonyl substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.
“C,-Cg-alkyl acyloxy” refers to C-Cg-alkyl groups having an acyloxy substituent, including

2-(acetyloxy)ethyl and the like.

“Alkoxy” refers to the group —O-R where R includes “C;-Cs-alkyl” or “aryl” or “hetero-
10 aryl” or “C-Cg-alkyl aryl” or “C,;-Cg-alkyl heteroaryl”. Preferred alkoxy groups include by

way of example, methoxy, ethoxy, phenoxy and the like.

“C;-Cg-alkyl alkoxy” refers to C,-Cs-alkyl groups having an alkoxy substituent, including 2-
ethoxyethyl and the like.

“Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C,-Cs-alkyl” or “aryl”
15 or “heteroaryl” or “C;-Cs-alkyl aryl” or “C,-Cs-alkyl heteroaryl”.

“Ci-Ce-alkyl alkoxycarbonyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.

“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes independently
hydrogen or C,-Cs-alkyl or aryl or heteroaryl or “C,-Cs-alkyl aryl” or “C,-Cs-alkyl hetero-
20 aryl”.

“C,-C¢-alkyl aminocarbonyl” refers to C,;-Cg-alkyl groups having an aminocarbonyl

substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently hydrogen or
“C-Cg-alkyl” or “aryl” or “heteroaryl” or “C;-Cg-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

25  “Ci-Ce-alkyl acylamino” refers to C,;-Cs-alkyl groups having an acylamino substituent,

including 2-(propionylamino)ethyl and the like.



"Acylamino" refers to the group -NRC(O)R' where each R, R' is independently hydrogen or
"C,-C6-alkyl" or "aryl" or "heteroaryl" or "CI-C6-alkyl aryl" or "C,-C6-alkyl heteroaryl". 25 "C-C6-alkyl
acylamino" refers to Ci-C6-alkyl groups having an acylamino substituent, including 8 DEC 2006
2-(propionylamino)ethyl and the like. 8 DEC 2006 9 "ureido” refers to the group -NRC(O)NR'R" where
each R, R', R" is independently hydrogen, "C1-C6-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-Cg-cycloalkyl", "heterocycloalkyl", "aryl", "hetero%ryl", "Ct-C6-alkyl aryl" or "C,-C6-alkyl
heteroaryl", "C2- C6-alkenyl aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl aryl", "C2-C6 5
alkynylheterdaisido” Oie€oss alicythsy @satkyt NREIOBRIR héteioepelodikyR).aRd whérdependemrtiR”,
together wit itrog tem hich:{pey-ar. hed,gar i y formy-a_g- 8- g}lp?red
heterocyclog yl r%g "Ce:‘,r-bgé%l%/izl})gr’eidof'b}zejf%?sﬁlo{%@?é6-al‘g}lrt?ggps ia\’/in wgﬁ%u%r%e%%l gulb tithent,
including 2- thetsrraysiRrkido) eyl ankretpromrd 16 1 Sarbbd e refers ré tdlgidigernmd (O 1OR!
where each®. ffdgyndepgpdenth-hyedragen, | C.HeRrelyl", "Ci&oalsanylyl “C2ie-alkypyle
"C,-C,-cycloalkyl", "heterocycloalkyl", "aryl", "hetergaryl”, "C,-C6 alkyl aryl" or "C,-C6 alkyl heteroaryl",
'C. G alkenl B heeroeB kst alkrbastoal IG6 Gk et e sty hy IReterdirsIR
"C,-C6-alkylyfy RoalkybihcCw e aliylthaien atyelaahorichL b cpmingtLeirscimn thaiskaup tHRR yvhere
each R,R' is independently hydrogen or "Ci-C6- alkyl" or "aryl" or "heteroaryl!" or "Ci-C6-alkyl aryl" or
"C,-C6-alkyBrB3pPosH§Ahe ro&&?%ﬁ@‘l":“&ﬁ'"heterocycloalkyl", and where R and R', together with the
nitrogen atom to which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
"C1-C6-alkyf@rizeallrgfersity Cre@Es atk ¢l gfeuplsyh guongsarmaingrn suddhteetifooit dimdgudip2-
(1-pyrrolidinyDethyl and the like. "A iwm" refers to a positively charged group -N+RR'R", where
each R,R',R%?{I?S-nll%(t gg%rﬁl e%%ﬁ/?yhan@ﬁg&yﬁ' or "Cj-C6-alkyl aryl" or "C1-C6-alkyl heteroaryl", or

"cycloalkyl", or "heterocycloalkyl", and where R and R', together with the nitrogen atom to
10° “Carbamate” refers to the group ~NRC(O)OR' where each R, R' is independently hydrogen,

“C,-Cg-alkyl”, “C,-Cg-alkenyl”, “C,-C-alkynyl”, “C,-Cs-cycloalkyl”, ‘“heterocycloalkyl”,

“aryl”, “heteroaryl”, “C,-Cg-alkyl aryl” or “C,-C-alkyl heteroaryl”, “C,-C,-alkenyl aryl”,
“C,-Cs-alkenyl heteroaryl”, “C,-C-alkynyl aryl”, “C,-C,-alkynylheteroaryl”, “C,-C,-alkyl
cycloalkyl”, “C,-Cs-alkyl heterocycloalkyl”.

15 “Amino” refers to the group -NRR’ where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Ce-alkyl aryl” or “C,-Cs-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to

which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.

“C,-Ces-alkyl amino” refers to C;-Cs-alkyl groups having an amino substituent, including 2-

20 (1-pyrrolidinyl)ethyl and the like.

“Ammonium” refers to a positively charged group -N'RR’R”, where each R,R’R’’ is
independently “C;-Cg-alkyl” or “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to

which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
25  “Halogen” refers to fluoro, chloro, bromo and iodo atoms.

“Sulfonyloxy” refers to a group —OSO,-R wherein R is selected from H, “C;-Cs-alkyl”, “C;-
Ce-alkyl” substituted with halogens, e.g., an —OSO,-CF; group, “aryl”, “heteroaryl” , “C;-
Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.



which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring. 25 "Halogen"
refers to fluoro, chloro, bromo and iodo atoms. "Sulfonyloxy" refers to a group -OS02-R V\@eﬁ%’@ 5 iBS

selected from H, "C-C6-alkyl", "C,- C6-alkyl" substituted with halogens, e.g., an -OS02-CF3 grou 0

"aryl", "heteroaryl" , "C- C6-alkyl aryl" or "C,-C6-alkyl heteroaryl". 8 DEC 2006 10 "Cj-C6-alkyl
sulfonyloxy" refers to Ci-C6-alkyl groups having a sulfonyloxy substituent, including
2-(methylsulfonyloxy) ethyl and the like. "Sulfonyl" refdrs to group "-S02-R" wherein R is selected from
H, "aryl", "heteroaryl", "Ci- C6-alkyl", "Ci-C6-alkyl" substituted with halogens, e.g., an -S02-CF; group,
"Ci-C6-alkyl 5 afryrafiy CERYIRSY hetdfsa i Créis@Baigiosnrdryinte ford o eilexe. st HHsips
having a sulfpalisibstiiventyliagsteging Betmetndsuiomygl)ethyl and the like. "Sulfinyl" refers to a group
"-S(0O)-R" wherein R is selected from H, "C1-C6-alkyl", "C1-C6- alkyl" substituted with halogens, e.g.,

an -SO-CF3.gr qaryl, "heteroaryl", "\CiC6-alkyl 10 aryl” or "Ci-C6-alkyl heteroaryl". “Ci:C6-alkyl
i et e B O B e e e e
the like. "Sulfarmjkytefers t€gabiaps s8bRiwtedrevithihelodess,' @igCaualkyD o Fargtoap, "heieCo-akyll or

"Ct-C6-alkyl ' qr“'éii_-ccgi-ﬁ{l[}’;yhgg;g{l ryl". Preferred sulfanyl groups include 15 methylsulfanyl,
ethylsul anyl?q nd the fike’ ™ -C6-alkyr>§ulfanyl" refers to C1-C6-alkyl groups having a sulfanyl

substituent, ‘i‘ncludinﬂﬁ 2-(ethylsulfanyl)ethyl and the like. "Sulfonylamino™ refers to a group -NRSO2-R'
where each & IFCalhdeitiahgeiRiadenCortoil Emunsyrayngapyiu i nretebs UM brinel dig-alky|
aryl" or "Cj-Obnalkuyhatesaandth yPehiGrHe Gikealkyl sulfonylamino” refers to C1-C6-alkyl groups having a
sulfonylamino substituent, including 2-(ethylsulfonylamino)ethyl and the like. "Substituted or
unsubstituteds ; ess, PINSHYSS SRR DY e SeEARR LRI “c,-coatirt, “Cic

alkyl” substituted with halogens, e.g., an —SO-CF; group, “aryl”, “heteroaryl” , “C,-Cs-alkyl

10 aryl” or “C,-Cg-alkyl heteroaryl”.

“C,-Cg-alkyl sulfinyl” refers to C,-Cs-alkyl groups having a sulfinyl substituent, including 2-
(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes “C,-Cq-alkyl* or “aryl” or “hetero-aryl”
or “C;-Cg-alkyl aryl” or “C|-Cgs-alkyl heteroaryl”. Preferred sulfanyl groups include
15 methylsulfanyl, ethylsulfanyl, and the like.

“C,-Cs-alkyl sulfanyl” refers to C;-Cg-alkyl groups having a sulfanyl substituent, including
2-(ethylsulfanyl)ethyl and the like.

“Sulfonylamino” refers to a group -NRSO,-R’ where each R, R’ is independently hydrogen
or “C-Cs-alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”.

20 “C-Cg-alkyl sulfonylamino” refers to C;-Cg¢-alkyl groups having a sulfonylamino

substituent, including 2-(ethylsulfonylamino)ethyl and the like.

“Substituted or unsubstituted” : Unless otherwise constrained by the definition of the indi-
vidual substituent, the above set out groups, like “alkyl®, “alkenyl®, “alkynyl®, “aryl* and
“heteroaryl® etc. groups can optionally be substituted with from 1 to 5 substituents selected
25 from the group consisting of “C;-Cs-alkyl”, “C,-Cs-alkenyl®, “C,-Cq-alkynyl®, “cycloalkyl”,
“heterocycloalkyl”, “C;-Cs-alkyl aryl®, “C,-Cg-alkyl heteroaryl®, “C;-Cs-alkyl cycloalkyl®,

% 13 bh 113 19 13

“C~Cs-alkyl heterocycloalkyl®, “amino”, “ammonium”, “acyl®, “acyloxy®, “acylamino®,

LYY

“aminocarbonyl®, “alkoxycarbonyl®, “ureido”, “carbamate,

9 99

aryl”, “heteroaryl®, “sulfinyl”,



vidual substituent, the above set out groups, like "alkyl", "alkenyl!", "alkynyl", "aryl" and "heteroaryl"
etc. groups can optionally be substituted with from 1 to 5 substituents selected 25 from thﬁ< %ﬂ? pZDDB
consisting of "C1-C6-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl", "cycloalkyl", "heterocycloalkyl";
"C1-C6-alkyl aryl", "C[-C6-alkyl heteroaryl", "C1-C6-alkyl cycloalkyl", "Ci-C6-alkyl heterocycloalkyl",
"amino”, "ammonium”, "acyl", "acyloxy", "acylamino"”, "aminocarbonyl", "alkoxycarbonyl", "ureido",
"carbamate,” "aryl", "heteroaryl", "sulfinyl", 8 DEC 2006 11 "sulfonyl", "alkoxy", "sulfanyl", "halogen",
“carboxy", trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like. Alternatively said substitution
could also cotHlfaE! situakkeny whetéarsighbBaRBg subsattients-hiikalnRmbybneYine clstiegynotably

when vicinalpfyagiianalsybstiiugptgiareAnvelyeeh s fD it -« RHBINS (BRIPAS: SHEUGons
anhydrides, 5 but also acetals, thioacetals, aminals formed by ring closure for instance in an effort to

obtain a protd¥tetgiEthe B HAMEURRIN A cREBIBLSIS1BE cBIRTIEx RO A S TBe8a HdchRal
complexes ahithehpiowbspasificdreameni stk fammiha (.oExarmpies it sushesaits inglieidut are

not restricte%, to base addition salts formed hy reaqction. of compouynds of formula (l) with organic or
inorganit to BAUOATER S5 RlPArS e 2RUPBSHINNET BrcHRSSHATRGAY Msiiceahan sifor 4R

selected in ther@reupecgosisting of alkali metals (sodium, potassium or lithium), alkaline earth metals
(e.g. calcium or magnesium), or with an organic primary, secondary or tertiary alkyl amine. Amine

salts derived. | | ' i lamine, e [ iethylami ow-
triethylamine,f)r nﬁ")lorp GSH}]%%WEﬂgg%{%@ggﬁ%%ﬁ}wﬁ%ggg}égﬁﬁtet%ﬂ%%%@%@%%%é%@%%g

tromethamirmeeiﬁ%mmdd iefhamotdain el vl edisrangsl N invlatsy lbub apbofthessprotsdirie,
piperidine, p&@é‘%@&iﬁ%ﬂg%ijﬁ%Qﬁ?y?@%@ﬁmﬂ%%%{ﬂﬁls‘@%%ﬁ%?P)O\Qﬁhoé i0SianbipyRation.

Also comprised are salts which are formed from to acid addition salts formed with inorganic acids (e.g.

hydrochforichaéfs, syt gsdrpiree ideickasomhatie A abrsinofie Bl ariienaeieh asdhase spleciré)nas well
aS‘SaltS formﬁg gmﬂpoé%ﬁk% igs a?HQl_ri‘ ﬁ‘r%t_@gefé%cﬁﬁlg; %?Akﬁi@ﬁidoﬂ@iﬁﬁﬂﬁlﬁ(%{ﬁqaﬁ'ﬂ@Céﬁiﬂqatﬁ'gcamal'C
acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, _ .

(e.g. calcium or magnesium), or with an organic primary, secondary or tertiary alkyl amine.

Amine salts derived from methylamine, dimethylamine, trimethylamine, ethylamine,

diethylamine, triethylamine, morpholine, N-Me-D-glucamine, N,N’-bis(phenylmethyl)-1,2-

15 ethanediamine, tromethamine, ethanolamine, diethanolamine, ethylenediamine, N-
methylmorpholine, procaine, piperidine, piperazine and the like arc contemplated being

within the scope of the instant invention.

Also comprised are salts which are formed from to acid addition salts formed with inorganic
acids (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid,
20  and the like), as well as salts formed with organic acids such as acetic acid, oxalic acid,
tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid,
tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid,

naphthalene disulfonic acid, and poly-galacturonic acid.

“Pharmaceutically active derivative” refers to any compound that upon administration to the

25  recipient, is capable of providing directly or indirectly, the activity disclosed herein.

“Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric syn-
thesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a syn-
thesis comprising at least one enantioselective step. “ee” is the percentage of excess of the
major enantiomer vs minor enantiomer [%ee=%major-%minor]. In the absence of an
30  asymmetric synthesis, racemic products are usually obtained that do however also have an

activity as OT-R antagonists.



tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene
disulfonic acid, and poly-galacturonic acid. "Pharmaceutically active derivative" refers to an

compound that upon administration to the 25 recipient, is capable of providing directly or ir%ipg&lgp%e
activity disclosed herein. "Enantiomeric excess" (ee) refers to the products that are obtained by an
asymmetric syn- thesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a
syn- thesis comprising at least one enantioselective step. "ec" is the percentage of excess of the

major enantiomer vs minor enantiomer [%ee=%major-%minqr]. In the absence of an 30 asymmetric
synthesis, rac8mSEhrEiRIETE AP Us PaAl dHTInBE A Eo FRvetal L ARG h SR T e BRtRhs iR
antagonists.of REGLAA06efdZ: Tthe ivimalpeateon dakialion) thenterampatrmaily oo o shsbimean
expulsion from the ut(a\ru%§1 an inf(?nrt1 before h? nor??)_ﬁ,nd%geiégtion, or more particularly, onset
of labor with SHSEER A GNP HRA I S (HY Bt BAS & thd S R\ASER Iy LsBHORT R bPnay not
be associatedavithedagithad ket isigeding ptuteoidlod themdanbrassS The term "dysmenorrhea” shall
mean painful menstruation. The term "caesarean delivery" shall mean incision through the abdominal
and utegine \f"'ﬁ‘xlzl?eéﬁ“‘ﬁ%%%f%x%@aﬁ%ﬁfﬁm-ggﬁMﬁ?ﬁ%@ﬁ\éﬁﬂg@&?‘lso includes the geometrical isomers,
the optically active forms, enantiomers, diastercomers of compounds according to formula I, mixtures

of these, to raccmates and also pharmaceutically acceptable salts. The compounds according to the

present invehibieaRe RESEBRORMAL 1. Shadl arpanNneisionctinongh) theagbdoring) prhitiesits kdlslected

from the grofi gelnsisfingHicehand substituted or unsubstituted

The present invention also includes the geometrical isomers, the optically active forms,
enantiomers, diastercomers of compounds according to formula I, mixtures of these,

10  racemates and also pharmaceutically acceptable salts.

The compounds according to the present invention are those of formula I.

\
[ /+CH2—hx—R2 (0

N
—0
R

R! in formula (I) is selected from the group consisting of H and substituted or unsubstituted

C)-Cg-alkyl. Preferably R'is H or methyl.

15 R? in formula (I) is selected from the group consisting of hydrogen, substituted or
unsubstituted C,;-Cg-alkyl, substituted or unsubstituted C-Cg-alkyl aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C,-C¢-alkyl heteroaryl, substituted or
unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C,-Cg-alkenyl aryl, substituted or
unsubstituted C,-Cg-alkenyl heteroaryl, substituted or unsubstituted C,-Cs-alkynyl,

20  substituted or unsubstituted C,-Cg-alkynyl aryl, substituted or unsubstituted C,-Cs-alkynyl
heteroaryl, substituted or unsubstituted C;-Cg-cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted C;-Cg-alkyl cycloalkyl, substituted or
unsubstituted  C;-Cg-alkyl heterocycloalkyl, substituted or unsubstituted C,-Cg-alkyl



Ci-C6-alkyl. Preferably R" is H or methyl. 15 R2 in formula (1) is selected from the group consisting of
hydrogen, substituted or unsubstituted Ci-C6-alkyl, substituted or unsubstituted Ct-C6-alkyl aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted Ci-C6-alkyl heteroaryl?sQéﬁitiﬂﬂﬁéd
or unsubstituted C2-C6-alkenyl, substituted or unsubstituted C2-C6-alkenyl aryl, substituted or
unsubstituted C2-C6-alkenyl heteroaryl, substituted qr, unsubstituted C2-C6-alkynyl, 20 substituted or
unsubstituted C2-C6-alkynyl aryl, substituted or unsubstituted C2-C6-alkynyl heteroaryl, substituted or

unsubstituted C3-C8-cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubsmute%aé%%.%ﬁxw SRS OGBS RsEtt iteub HASH PRI %eﬁ!&?&%%‘i‘b%ﬁr

substituted q;uneybsiiyted Ci<ubsalidds DEGi2aB6t didaarbpxy,-akyl, sulksiitytediexyasybatifuted
Ci-C6-alkyl acyl, substituted or, upsubstitut - C6-alkyl acyloxy, substituted or unsubstityted
RSSOt e ey e e
aminocarbonykubstistitdte € oICaaikybstituiadcaibetghallgrbatitinedaronyh sivstitiied Or-Ggsilbgtituted
C1-Cé6-alkyl 5 acylaming, substituted or,unsubstjtuted Ci-C6-alkyl ureido, sybstituted or u sti-tuted
SRS R AR R bR s T e
unsubstitutedHGE aailayd swlbonid i csubii mplsuisb stitd €4 -0k ulsu bstifuieth Gi; @8 fatiy)) subfityitedobstituted
or unsubstit -Co-alkylst hsfitytpd en itut I-C6-alkyl sulfenylarnino, to R3 in
formula (1) %%g})gc{:ltgeﬁ‘(% ﬁo%h%tg{%é%ﬁ?oggiég ng glf gﬁ%gs&t#ﬁ% %ﬁ%ﬁ%ﬁgﬁf?ﬁd g?y??ka})r’l@" S!}L:%%lt’ltuted or
unsubstituteshbsitaredryt. posntfetinigh Q- {s selettad tayh substitolgd codsiosnbsbiwedr®Nr4:alkhérein R4
is selected fram thg,ArQuP consisting of H, substituted or unsubstituted Ci-C6-alkyl, substituted or
unsubstituted aryl; substituted or unsubstituted heteroryl, substituted or unsubstituted C1-C6 15 alkyl
aryl and substituted or unsubstituted Ci-C6-alkyl heteroaryl. Preferably, R4 is H or C1- C6-alkyl, like a

methy!'8r etfyl BréRfnAR&thLiveRredoliony B HWPRonPHNa &) RIBFMSTeth nsbstiker 2dm to

which they and substituted or unsubstituted heteroaryl.

X in formula (I) is selected from the group consisting of O or NR*, wherein R* is selected
from the group consisting of H, substituted or unsubstituted C-Cg-alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroryl, substituted or unsubstituted C;-Cs-

15 alkyl aryl and substituted or unsubstituted C(-Cg-alkyl heteroaryl. Preferably, R* is H or C-
Cs-alkyl, like a methyl or ethyl group.

Alternatively, R* and R* in formula (I) may form - together with the N atom to which they
are linked - a substituted or unsubstituted, 5-8 membered saturated or unsaturated
heterocycloalkyl ring, e.g. a piperidinyl or piperazinyl moiety, which may be optionally

20  fused with an aryl, heteroaryl, cycloalkyl or heterocycloalkyl ring.
n in formula (I) is an integer from 1 to 3, more preferred is 1 or 2.

Preferred R? in compounds according to formula I are those that are selected from the group
consisting of H, acyl, preferably an acetyl moiety, an aryl, optionally substituted by a
substituted or unsubstituted C,;-Cg-alkoxy, e.g. a methyloxy-phenyl goup, a C,-Cs alkyl like
25  methyl or ethyl, optionally substituted by an substituted or unsubstituted acyl group or ester
group, preferably formic acid or acetic acid t-butyl ester, N-(2-pyrrolidin-1-yl-ethyl)-
acetamide, and optionally substituted by an substituted or unsubstituted heteroaryl,

preferably N-pyrazole.



are linked - a substituted or unsubstituted, 5-8 membered saturated or unsaturated heterocycloalkyl
ring, e.g. a piperidinyl or piperazinyl moiety, which may be optionally 20 fused with an ary], (EtLeranyI,
cycloalkyl or heterocycloalkyl ring. n in formula (1) is an integer from 1 to 3, more preferreoﬁis ored
Preferred R2 in compounds according to formula | are those that are selected from the group
consisting of H, acyl, preferably an acetyl moiety, an 1a4ryl, optionally substituted by a substituted or
unsubstituted Ci-C6-alkoxy, e.g. a methyloxy-phenyl goup, a CL-C3 alkyl like 25 methyl or ethyl,
optionally substituted y an substituted or ynsubstituted acyl group or ester group, preferably formic

acid or acetle SRRty ESIBPORRES 355l A At e dharsitiie! AR SEISHERIy BUBS IR by an
substitutegl %mautgstiwfﬂ @ﬁilWMbrﬁﬂmf&rﬁ]Bh%%cphlgaz@lg)fsﬁt&Efo?QQ@uH&iBf@&éf?ﬁgE%%ﬁ?
compounds according to formyla4 are those that are selected from the group consisting of aryl group
optionally sd)l?ﬂfﬂl'?@a?b@f%to?ﬁ%iﬁtu@ﬁ Bp 6’§tﬁﬁ?§§1§f§12}?8 .mlgglrtﬁ:ularly preferred R3 is a
biphenyl or 2-methyl biphenyl moiety. A particularly preferred embodiment of the present invention is a
pyrrolidine dérivertivel 38l quefeirag tenfbadiniantwiicthesirpiessnd orvsidiendsnaigpyrovl Rlivendenientiveferred
embodiglent(lggotlta@n resgiRbinveniinids, acxrepliding desyative,ascording to formula | wherein X'is

NR4 and wherein R2 and R2 form a saturated or unsaturated, substituted or unsubstituted, fused or
unfused, heterocyclic ring with the N atom they are linked to, preferably a 5 or 6-membered ring, more

. ly a
preferably a/iothdines ferah B apsat p{ARcPsrssht LbiRvge- s arell s iRt ot seHAiig | may
be used for thefdraatmenivatridiseasenBhesificalbtetheréompmndsaf fosauladper suiablatéar use in

treating disorders such as preterm labor, premature hirth, dysmenorrhea and for stopping labor prior
to cesareansﬁ?fﬁ%ﬁﬁl ?ﬁé"ﬁ‘)‘ﬁﬁﬁ’é‘ﬂfﬁ *s%fffﬂeobr’ﬂé!@ﬁ? nf}sﬁﬁ%%}% iHpaM %J%P G5 &GP eatment
of 15 pretemnkabotopremesdtiispirth anddysmentiehein. Migferably, grefeaibigoundspettrdingto
Formula | aloneno in a farm of a ?hargw?c?%i%al

10 methylpiperazine or an 1soindole-1,3-dione.

Compounds of formula [ may be used for the treatment of a disease.

Specifically, the compounds of formula [ are suitable for use in treating disorders such as
preterm labor, premature birth, dysmenorrhea and for stopping labor prior to cesarean
delivery. The compounds of the present invention are in particular useful for the treatment of

15  preterm labor, premature birth and dysmenorrhea.

Preferably, the compounds according to Formula [ alone or in a form of a pharmaceutical
composition are suitable for the modulation of oxytocin function(s), thus specifically
allowing the treatment and/or prevention of disorders which are mediated by the oxytocin
receptor. Such modulation preferably involves the inhibition of OT-R function(s), notably by

20  the antagonization of the oxytocin receptor in mammals, and in particular in humans.

Abnormal activity or hyperactivity of the oxytocin receptor are frequently involved in
various disorders including the above enumerated disorders and disease states. Hence, the
compounds according to the invention may be used for the treatment of disorders by
modulating OT-R function or pathways. The modulation of the OT-R function or pathways
25  may involve the down-regulation and/or inhibition of the oxytocin receptor. The compounds
of the invention may be employed alone or in combination with further pharmaceutical

agents, e.g. with a further OT-R modulator.

When employed as pharmaceuticals, the pyrrolidine derivatives of the present invention are

typically administered in the form of a pharmaceutical composition. Hence, pharmaceutical



composition are suitable for the modulation of oxytocin function(s), thus specifically allowing the
treatment and/or prevention of disorders which are mediated by the oxytocin receptor. Such
modulation preferably involves the inhibition of OT-R function(s), notably by 20 the antag@ni%’é@io?ﬁmﬁf
the oxytocin receptor in mammals, and in particular in humans. Abnormal activity or hyperactivity of
the oxytocin receptor are frequently involved in varioys disorders including the above enumerated
disorders and disease states. Hence, the compounds according to the invention may be used for the

treatment of disorders by modulating OT-R functign or pathways. The modulation of the OT-R function
or pathway<" 9B RSV AR5 oROEE g wh STRRsh ﬁ]gﬂfmﬁtﬁ bitiohof tﬁBWﬁf&H?&%’e BESEPTaRES
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(?.fur her QT-R modylatoﬁ When m&#% d as har(li%aceuticals, theég) rrolidine
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ts, e.q. Wi .
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compositiontoHerme aphapiaaectaatd BpANO&;M.15 compositions comprising a compound of
Formula | and a pharmaceutically acceptable carrier, diluent or excipient are also within the scope of

the present ifyeniign, AaesEeR: SkIlGGIR mgea{éﬂjmwar@oﬁt&w&ﬁﬁvaﬂﬁwy% %uhﬁciiwﬁ{f&%;sﬁaﬂuems

9

or excipients suitable to formulate a pharmaceutical composition. 5 The compounds of the invention,
together witHilieanoe stoinitnt empl69ceatilpehac ahaatacaiien tompasisient A usot fdpsaghited as

DhafmaceUtiﬁ@iéé@,%ﬂ@%ﬁﬁi%ﬁélﬁﬁﬁlﬂ %9%%5169@&%%6@&%}%&#95%}%@@ Eﬁﬂ@&ﬁ%ﬁ%@_,% solids,
such as tablets or filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or

capsules fillBguidsstsh ansBILANSGHSNTIRS, GPIHIsRTorHk R <tE AP SRIELtHk wiltkmaares grenteral

(including tofspRg4tan@Qus) use RUGHRhIMace4iGal cerpRrROstiansmntongdataae feraadigreof
may comprise é;f;redients in conventional proportions, with or without additional active compounds or

principids, atPSHUERCAHR d5§aSuTDRRaRAss WitHh AP BRI, AL fratkidasagm Some b itre ey
ingredient cosmpeiRsUAteedihtthenntondestidaly desagadad)ge im ber emnployedidditional active

compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be

employed.

15 When employed as pharmaceuticals, the pyrrolidine derivatives of this invention are
typically administered in the form of a pharmaceutical composition. Such compositions can
be prepared in a manner well known in the pharmaceutical art and comprise at least one
active compound. Generally, the compounds of this invention are administered in a
pharmaceutically eftective amount. The amount of the compound actually administered will

20  typically be determined by a physician, in the light of the relevant circumstances, including
the condition to be treated, the chosen route of administration, the actual compound
administered, the age, weight, and response of the individual patient, the severity of the

patient’s symptoms, and the like.

The pharmaceutical compositions of the invention can be administered by a variety of routes
25  including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, and intranasal.
Depending on the intended route of delivery, the compounds are preferably formulated as
either injectable or oral compositions. The compositions for oral adminis-tration can take the
form of bulk liquid solutions or suspensions, or bulk powders. More commonly, however,
the compositions are presented in unit dosage forms to facilitate accurate dosing. The term
30  “unit dosage forms” refers to physically discrete units suitable as unitary dosages for human
subjects and other mammals, each unit containing a predeter-mined quantity of active

material calculated to produce the desired therapeutic effect, in association with a suitable



15 When employed as pharmaceuticals, the pyrrolidine derivatives of this invention are typically
administered in the form of a pharmaceutical composition. Such compositions can be prigzz,b%(e |?§i
manner well known in the pharmaceutical art and comprise at least one active compound. Gene g ,
the compounds of this invention are administered in a pharmaceutically effective amount. The amount
of the compound actually administered will 20 typically be determined by a physician, in the light of the
relevant circumstances, including the condition to be treated, the chosen route of administration, the

actual compound administered,.the age, weight, and response of the individ atient, the severity of
the. pationt S SYAEH or FRTE e. PR ol CBUTES BRSO U PEATE
administeredtyoai¢arietyy thpestes thibl inokl digposidioiactal pitBnsdecmad apsidesitanae Uik ify @wenous,
intramuscular andﬁint[ nasal. Depen in% orﬁthe intende E)ound§ are
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for human sutjdety fuhbothenmathmddsiredhdbsingitfeontaining a predeter-mined quantity of active
material calculated to produce the desired therapeutic effect, in association with a suitable Q DEC

2006 16 phaspageutinakexsiniert JypicphidasAg (PR NClds s RilJRLsReRANER us
ampoules or syringes of the liquid compositions or pills, tablets, capsules or the like in the case of

solid compo¥RitHE Wit GERESnIPHSENE e HsPrasinsceetitpeeir i udlims otk dksmpdident
(from about &4 ioabpHRR By weisilQnaveierb b ivmmiaptalitat, Apeuidoladyoraightiyyith the

remainder being various vehicles or carriers and processing aids helpful for forming the desired
dosing FBrm "RIHTRUAEHITS STHERGRS BB SRS AT By M ERFAER 8 A1 W o ppent
nonaqueoussushisliaandiobLitesss, sSUsipRIelingi A dodispaibRinghgaitach Pramigefayoisandrithe like.
Solid forms nay Inclyde, for example any gl folowing Ingresfients, i GameRUncs el g gimer
sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper-mint,

methyl salicylate, or orange flavoring.

15 Injectable compositions are typically based upon injectable sterile saline or phosphate-buf-
fered saline or other injectable carriers known in the art. As above mentioned, the pyrrolidine
derivatives of Formula I in such compositions is typically a minor component, frequently
ranging between 0.05 to 10% by weight with the remainder being the injectable carrier and

the like.

20  The above described components for orally administered or injectable compositions are
merely representative. Further materials as well as processing techniques and the like are set

out in Part 8 of (6).

The compounds of this invention can also be administered in sustained release forms or from
sustained release drug delivery systems. A description of representative sustained release

25  materials can also be found in (6).

Still a further object of the present invention is a process for preparing pyrrolidine

derivatives according to Formula L.

The pyrrolidine derivatives exemplified in this invention may be prepared from readily
available or previously described starting materials using the following general methods and

30  procedures. It will be appreciated that where typical or preferred experimental conditions



to nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatinc; an excipient such as
starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a;éj?ﬁfam such
as magnesium stearate; a glidant such as colloidal silicon dio-xide; a sweetening agent. ks 2006
sucrose or saccharin; or a flavoring agent such as pepper-mint, methyl salicylate, or orange flavoring.
15 Injectable compositions are typically based upon jqjectable sterile saline or phosphate-buf- fered
saline or other injectable carriers known in the art. As above mentioned, the pyrrolidine derivatives of
Formula I in such compositions is typically a minor component, frequently ra ging between E.OS to
10% by wei§tft WitASH rd FRRRERNE&inl e MdEtatie EASRIANE Y NeS5d Fhe b5 $iibed
componentg fpe@raihtadsiigtensdaningetahie gemposioneti ey iste iy pasantativeactisier
materials as well as processing techniques.and the ljke are set out in Part 8 of (6). The.compounds of
this inventiotPRANHISIHE X%imgfb@%qﬁ%ﬁg iﬁ%%fttaé’ltesa%resf%l?/r%nsso? ré‘amb“zﬁg gﬁﬁ@&&%’l@%‘q’s Grug
delivery systemisteAriesCbpiian i legreshntative sustanasineiedse @oqdiaals can also be found in
(6). Still a further object of the present invention is a process for preparing pyrrolidine derivatives
according to Formula I. The pyrrolidine derivatives exemplified in this invention may be prepared from
readily avaiiahlbsisprbwaysiydissdithe dnstatiiomg materials using the following general methods and 30
procedures. It will be appreciated that where typical or preferred experimental conditions 8 DEC 2006
17 (i.e. reacion 16 1BPGF MRS I BN MQACR PESRABERE HAVENIE BlF BEIBlYAB.PTMSweXPerimental
conditions can also be used unless otherwise stated. Optimum reaction conditions may vary with the
particular reactants or. solvents used, blﬁt such co,nr%itions ca(\in be.det%rTined by one skilled in the art by

routine optimia iRl iBEahbIRE 2508 HHHE SR LHY SR MESFHEIRY BRISSH:

ACN (Acetonitrile)

10 Boc (t-butoxycarbonyl)
CDCl; (deuterated chloroform)
cHex (Cyclohexane)
DCM (Dichloromethane)
DECP (Diethylcyanophosphonate)
15 DIC (Diisopropyl carbodiimide)
DIEA (disopropylethylamine)
DMAP (4- Dimethylaminopyridine)
DMF (Dimethylformamide)
DMSO (Dimethylsulfoxide)
20 DMSO-ds (deuterated dimethylsulfoxide)
EDC (1-(3-Dimethyl-amino-propyl)-3-ethylcarbodiimide)
EtOAc (Ethyl acetate)

Et,O (Diethyl ether)



Examples of synthetic pathways for compounds of formula I will be described below. The following
abbreviations refer respectively to the definitions below: ACN (Acetonitrile) 10 Bee (t-butoxycarbonyl)
CDC13 (deuterated chloroform) cHex (Cyclohexane) DCM (Dichloromethane) DECP 8 DEC 2006
(Diethylcyanophosphonate) is DIC (Diisopropyl carbodiimide) DIEA (disopropylethylamine) DMAP (4-
Dimethylaminopyridine) DMF (Dimethylformamide) ?MSO (Dimethylsulfoxide) 20 DMSO-d6

(deuterated dimethylsulfoxide) EDC (1-(3- Dimethyl amino-propyl)-3-ethylcarbodiimide) EtOAc (Ethyl
acetate) Et20 (Diethyl ether) a DEC 2006 18 HAT

(O-(7-azabdh2dtHds (T a}ﬂ@?ﬂ?%“ﬂ?%ﬁih\@ﬂwPB%|Eﬁ’i’iﬁ‘@?ﬁ%%?fﬂgggﬁéﬁg‘fé‘?pw@@gafﬁbtassium

carbonate) MEK (methylethylketone) MgSO4 (Magnesium sulfate) 5 NaH (Sodium hydride) NaHCO3
(Sodium bicgsloumate)tanBuhi (ariutjthium) NMO (N-methylmorpholine N-oxide monohydrate)
PetEther (Petroleum ether) to OMs (0-mesylate = O-methylsulfonate)
MEK (methylethylketone)
MgSO, (Magnesium sulfate)
5 NaH (Sodium hydride)
NaHCO; (Sodium bicarbonate)
nBuLi (n Butyllithium)
NMO (N-methylmorpholine N-oxide monohydrate)
PetEther (Petroleum ether)
10 OMs (O-mesylate = O-methylsulfonate)
OTs (O-tosylate = O-toluencsulfonate)
TBAF (t-butylammonium fluoride)
TBDMS (t-butyldimethylsilyl)
TBTU (O-Benzotriazolyl-N,N,N’,N’-tetramethyluronium-tetrafluoroborate)
15 TEA (Triethyl amine)
TFA (Trifluoro-acetic acid)
THF (Tetrahydrofuran)

TPAP (tetrapropylammoniumperruthenate)

rt (room temperature).

20



OTs (O-tosylate = O-toluenesulfonate) TBAF (t-butylammonium fluoride) TBDMS (t-butyldimethylsilyl)
TBTU (O-Benzotriazolyl-N,N,N’,N'-tetramethyluronium-tetrafluoroborate) 1s TEA (Triethyy amgi@%éléFA
(Trifluoro-acetic acid) THE (Tetrahydrofuran) TPAP (tetrapropylammoniumperruthenate) rt (room
temperature). 20 8 DEC 2006 19 a) Alkoxypyrrolidines: Introduction of the R2 moiety
Alkoxypyrrolidine derivatives according to the generglformula la (formula | wherein X'is 5 0), wherein
R', R2, R3 and n are as defined for formula I, can be prepared from the corresponding pyrrolidine
derivatives oé fomula IT, w eJein R', R3 and n are as defined above. Alcohol derivatives of formula Il
are subjectél toa |’r‘§8?}5r-%1<)}féﬁén by using a suitable alkylating agent R2-LG, wherein LG is a
suitable leaving group including ClI, Br, I or OMs, OTs. Alternatively, compounds la may be obtained

by a Mitsun&%&ggﬁ;ggﬂ'!oexsin%%t‘\olutlined in Scheme 1. Scheme 1: R1-O N RI-O ,OH ~-li N-LO

R2 O-alkylati

Alkoxypyrrolidine derivatives according to the general formula Ia (formula I wherein X is
5 0), wherein R', R*, R® and n are as defined for formula I, can be prepared from the
corresponding pyrrolidine derivatives of formula II, wherein R', R* and n are as defined
above. Alcohol derivatives of formula II are subjected to a direct O-alkylation by using a
suitable alkylating agent R>-LG, wherein LG is a suitable leaving group including Cl, Br, 1
or OMs, OTs. Alternatively, compounds Ia may be obtained by a Mitsunobu-type reaction as

10  outlined in Scheme 1.

Scheme 1:
R1-g
N Rl-o
N N
leroH )
N~ Th . lerom
_ O-alkylation with R%-LG N n
o ’
AR3 Mitsunobu,...etc ;k
o R3
Il la
MsCI, TsCl, \ /
PPh,Br,,..etc R1 -0 R,OM
N

15 An alternative route for the synthesis of alkoxypyrrolidine derivatives according to the
general formula Ia (formula I wherein X is O), can be the preparation of an intermediate of
general formula IIa wherein R', R?, n and LG are as defined above by reaction of an alcohol
of formula II with MsCl, TsCl or a halogenating agent like PPh3Br,. The leaving group LG
is then displaced by R*OM whereby R? is as above defined and M is H or a metal like Na to

20  lead to compound of formula Ia.



R3 Mitsunobu,...etc Il O R3 la MsCI, TsCl, PPh3Br2,..etc R1 O /R20M N LG ONR3lla 15 An
alternative route for the synthesis of alkoxypyrrolidine derivatives according to the general formula la
(formula I wherein X is 0), can be the preparation of an intermediate of general formula nd IR,
R3, nand LG are as defined above by reaction of an alcohol of formula Il with MsCI, TsCl or a
halogenating agent like PPh3Br2. The leaving group /G is then displaced by R20M whereby R2 is as
above defined and M is H or a metal like Na to 20 lead to compound of formula la. 8 DEC 2006 20
Introduction of the oxime moiety Compound of general formula Il - whereby R', R3 and n are as
defined above - can be prepared from compounds of general formula IV wherein R3 and n are as
defined abovet@ddctiowhétbeREinis asigitable alcohol protecting group, preferably a TBDMS. Ketone of
general formula IV is reacted with-a hvdrgxylamine, degvatise of, aeneral formula V,wherein R’ is as
defined abg\%.ny&l?s r(gfcnéne\ggaa Lig)%négap?gté%oer{%sbl%pﬂds%lg as%%%ldgfed %@%ﬁ?@t@g%ﬁhg%ﬂgf shown
in Scheme DrEuhedrzo? dONRDUOIO T g GorRIuY ] K wher@P®1dndH arc as defined above and

5 where PG is a suitable alcohol protecting group, preferably a TBDMS. Ketone of general

formula IV is reacted with a hydroxylamine derivative of general formula V wherein R' is as
defined above. PG1 is removed via a deprotection step using standard synthetic techniques

as shown in Scheme 2.

Scheme 2:
10

o) R1’0\

m 1- HN—O—R1 (V) Ny
N 1—JRore, - WOH
- i N n

Oék 2- deprotection step o *<
R3 —

v |

Hydroxylamine V, if not commercially available can, for example, be synthesized by

reaction of N-Boc-hyroxylamine with the corresponding alkylating agent of formula VI

whereby R' is as above defined and X, = Cl, Br, 1 using standard conditions as outlined in
15 Scheme 3.

Scheme 3:

20

Formation of ketopyrrolidines:

Ketopyrrolidines of general formula IV wherein R?, n and PG, are as above defined can be
obtained from the corresponding hydroxy pyrrolidine derivatives of formula VII wherein R’

n and PG, are as above defined by treatment with appropriate oxidating agent e.g.



2- deprotection step N/~~/ 1"3JJJJ n 0 AR3 O R3 IV Il Hydroxylamine V, if not commercially
available can, for example, be synthesized by reaction of N-Boc-hyroxylamine with the corresponding
alkylating agent of formula VI whereby R' is as above defined and X, = Cl, Br, | using standarbEC 2006
conditions as outlined in 15 Scheme 3. Scheme 3: 0 ~O N-OH + Xa R1 H2N'O,R1 VIV 20
Formation of ketopyrrolidines: Ketopyrrolidines of general formula IV wherein R3, n and PGi are as
above defined can be obtained from the correspond#ig hydroxy pyrrolidine derivatives of formula VI
wherein R3, n and PGi are as above defined by treatment with appropriate oxidating agent e.g. 8 DEC
2006 21 DNIBOH QOGN EAN $Svarm conditions) or THAAP inthke preses of SMOME dAkisitsttabed in
Scheme 4. Scheme 4: HO O OPG oxidation NN-In-- OPG Nnl1l O=~0=-~R3R3 5VII IV

) cheme'4.
Reduction step

Scheme 4:

HO (o]

N n N n

o= o
R3 R3

Vii
5 v

Reduction step

Hydroxy pyrrolidine derivatives of general formula VII - wherein R® and n are as described
above and PGy is a protecting group - may be obtained by reduction of the corresponding
10 pyrrolidine carboxylic derivatives of formula VIII - wherein R® and n are as above defined,
R’ is H or an alkyl group and PG, is a suitable protecting group - after appropriate
protection/ deprotection steps as described in Scheme 5. A preferred reducing agent is LiBHy4

when R’ is an alkyl group or LAH or BH;.DMS when R’ is H.

Scheme 5:
15
1-deprotection (PG2)
PG,0 0 2-reduction HO
|L 3-protection (PG1)
N [ ]n_1 O_R7 —_— [ ] OPG1
o= N "
o=|
R3 R3
Vil
VIl

Coupling step

Protected pyrrolidines carboxylic derivatives of general formula VIII wherein R?, n, R” and
PG, are as above defined are prepared by reaction of a compound of general formula IX -
20  wherein n, R” and PG, are as above defined and PG; is H or a suitable N-protecting group,
preferably Boc - with an acylating agent of general formula R*-CO-Y - wherein R® is as

defined above and Y is any appropriate leaving group - as illustrated in Scheme 6.



Hydroxy pyrrolidine derivatives of general formula VII - wherein R3 and n are as described above and
PG is a protecting group - may be obtained by reduction of the corresponding 10 pyrrolidine carboxylic
derivatives of formula VIII - wherein R3 and n are as above defined, R7 is H or an alkyl dgrofCafitPG2
is a suitable protecting group - after appropriate protection/ deprotection steps as described in
Scheme 5. A preferred reducing agent is LiBH4 when R 7 is an alkyl group or LAH or BH3.DMS when
R7 is H. Scheme 5: 15 1-deprotection (PG2) PG2 (22-reduction HO <J~~ ~L 3-protection (PG1) N |
Ja_ 1 0-R7N~~[10PG1 0O O R3VIIIR3 VIl Coupling step Protected pyrrolidines carboxylic
derivatives of general formula VIII wherein R3, n Skelfeareds:PG2 are as above defined are prepared by
reaction of a compound of general formula IX - 20 wherein n, R7 and PG2 are as above defined and
PG3 is H or ggeitable N-%otecting group, preferably B198e- with an acyla@;g agent of(general formula

R3-CO-Y - whéreéin-R3 is as defined above@nd Y is am&ﬁiﬁﬁﬁﬁé‘te leaving-group - as illustrated in
Scheme 6. 8 DE . g, 22-Sghagme 6: & O 1-deprotection PG20 0 SPPraRy d\LIg7 O R7
-L't ) 2- base or peptide
PG3 = coupling agent O:(
Y =Cl R3
IX Y =0H
Vil

Preferred acylating agents are acid chlorides (Y = Cl) or carboxylic acids (Y = OH) used in

conjunction with an appropriate peptide coupling agent such as e.g. DIC, EDC, HATU,
5  DECP or others.

Generally, the starting materials are compounds of formula IX which can be obtained from

commercial sources (e.g. protected 3-hydroxyproline, homo-3-hydroxyproline, 3-hydroxy

pyrrolidine 5-propionic acid).

Other starting materials (such as compounds of formula XV, XVI, XIX and XX) can be
10  obtained from commercially available compounds of formula IX via intermediates of

formula XII.

In this case, first carboxylic derivatives of general formula IX can be reduced to derivatives
of general formula XII whereby PG,, PGs, R’ are as above defined and n = 2 or 3 as

described in Scheme 7.

e Scheme 7:
PG,0 o
M . PGZO,_
N 1 O—R7 M Uﬂ/OH
PG, N
PG,
IX
Xll

Then, compounds of formula XII are subjected to classical protection/deprotection and
functional group transformations, especially one or two carbons homologation procedures

well known by the one skilled in the art (7, 8).

20 One preferred process consists in the homologation by one carbon of compounds of general

formula XII wherein PG, and PG; are as above defined and n is 2 or 3 by displacement of a



R3 N IIn-1 O R7 2- base or peptide PG3 Y =CI coupling agent 01 IXY = OH R3 VIII Preferred
acylating agents are acid chlorides (Y = Cl) or carboxylic acids (Y = OFI) used in conjunction with an
appropriate peptide coupling agent such as e.g. DIC, EDC, HATU, 5 DECP or others. Gepegaiy, o
starting materials are compounds of Formula IX which can be obtained from commercial sources (e.g.
protected 3-hydroxyproline, homo-3-hydroxyproline, 3-hydroxy pyrrolidine 5-propionic acid). Other
starting materials (such as compounds of formula X\23 XVI, XI1X and XX) can be 10 obtained from
commercially available compounds of formula IX via intermediates of formula XII. In this case, first
carboxylic d@evaiigvgﬁ)%qgn@rayiﬁmeufama%anehﬁafedymdnwdﬂwatWegim gabexalitoucidiackll
whereby PG2, PGB R7 are as abov fln I} ndn=2or3 de cr'bg&m Sch me 7. 15 Scheme 7:
PG20 0 PGESTIHITIBCHIN LY. TSt (PEaNP-AT#25 BRe BRI Hhh2 S90MAS BFformula
XII are subjegiahteoalpesichl ﬁg&etﬂrfbienﬂ@tﬁcﬁbwlmmb}fmztjmw grdupamﬁbmﬂeﬁsecbapecially

one or two ¢ ersl:é?1 S C{1mn§o£o%;m§>n procedures well known by the one skilled in the art (7, 8).

5 Scheme 8:
PG,0, PGZO% LG PGZO
OH / /" NaCN
N Lot ey U\[ g
[1] MsCI,TsCl, lated
| n-1 PPh.B atc or related |
PG, 300 g5 PG, PG,
Xl Xl XV
P

hydrolysis <—>\[ ] JLOH XV
n-1
PG,0 /

PG3
[1 o
[ ]n1
PG3 ducti PG,0,
reduction / NH
2 XVi
PG

3
In case of a two-carbon homologation, one preferred procedure consists in reacting an
aldehyde of general formula XVIII obtained by oxidation of a compound of general formula
XII whereby PGy, PG; and n are as above defined with a Wittig-Horner reagent as described
10 in Scheme 9. The compound thus obtained is then reduced to compounds of general formula

XIX whereby PG,, PG;, n and R are as above defined.

Scheme 9:
PG,0 OH PG,0 CHO 1-Wittig Horner PG,0
/  oxidation / (R,;0),POCH,COOR, Z—>\ COOR,

[ 1.4 [] >~ 4
N n-2 N [1
| (Swern, | 2- hydrogenation PG n
PG, Dess-Martin or PG, 3
Xil related) XVill XIX

15



20 One preferred process consists in the homologation by one carbon of compounds of general
Formula Xl wherein PG2 and PG3 are as above defined and n is 2 or 3 by displacement of a 8 DEC
2006 23 leaving group by a cyanide followed either by an hydrolysis to give carboxylic a8id$E6f 2006
general formula XV whereby PG2, PG3 and n are as above defined or a reduction to give amino
compounds of general formula XVI whereby P02, PG3 and n are as above defined as described in
Scheme 8. 5 Scheme 8: PG20,, PG20;. LG PG20,, 2*OH/NaCN /CN "N~ MsCI TSCI, N N [ ]I []"-t
or related | PG3 PPh3Br2,...etc PG3 PG3 XII Xl XIV PG20, O hydrolysis C~[ ] OH XV PG20, RCN
PG3 PG ~ Jhe3foadysiionphlHehetvicaX ivahikdonnh dndAG desoritadeabbaeivie-cdrbanindinglsgatiahe one
preferred procedure consists in.reacting an aI%@ de, of general formyila XVIIl o taine? by oxidation of
5 compound G GARBATIo RUIA Sl SR By B s AR e ke SRl h2ae IR Jed 0
Wittig-Homcz defiigrent axldeSOribagitanSphaine0icehe tormpothetitiseguehtaimet] itsticed oadbiced to

compounds of geng #ld AUl HHERVIETSPXP R fifRP pRr- AN BRI AR BRAYE ISy those
5  skilled in the art.

b) Aminopyrrolidines:

Introduction of the R? group:

10  Aminoalkylpyrrolidine derivatives according to the general formula Ib (formula I wherein X
is NR*), whereby R'-R* and n are as defined in formula I, can be prepared from the
corresponding pyrrolidine derivatives [la obtained in a) from compounds of formula II
according to scheme 1), wherein R;, R3, n and LG are as above defined by displacement of
the LG group with the corresponding amine HNR’R*, as outlined is Scheme 10.

15

Scheme 10:

R1—o\ R1-0

N

\
\ HNR2R* with Ny R4
LG LiBr, Nal , Cs salts..etc U\HNRZ
N n - N n

OA\ o%\

R3 R3

lla Ib

20  An alternative way for the preparation of aminoalkylpyrrolidine derivatives according to
general formula Ib (formula I wherein X is NR*) wherein R'-R* and n are as defined above is
described in Scheme 11. According to such process, the hydroxy moiety in the pyrrolidine
derivatives of general formula II (that can be obtained from compounds of formula IV; see
scheme 2) wherein R', R® and n are as above defined is oxidized into the corresponding

25  aldehyde using well known conditions for such transformation, e.g. DMSO/ (COCl),, TEA
(Swern conditions) or Dess Martin reagent. The aldehyde is then reacted with amines

HNR’R* whereby R? and R* are as above defined under reducing conditions.



Scheme 9: PG20 OH PG20 CHO 1-Wittig Horner PG20 oxidation } (R80)2POCH20007 COOR ~lIn_
<N (Swern, N L L.2 2- hydrogenation | |[n| PG3 PGs Dess-Martin or PG3 XII related) XVIII XIX 15 8
DEC 2006 24 The four principal chemical transformations described above, i.e. the couplifigtép2itse
reduction step, the oxime formation and the introduction of the R2 group can be performed in a
different order. The most appropriate choice of the synthetic sequence will depend on the nature of
the substituents Rt-R4, n, X, and other parameters that can be appreciated by those 5 skilled in the
art. h) Aminopyrrolidines: Introduction of the R2 group: 10 Aminoalkylpyrrolidine derivatives according
to the general formula Ib (formula | wherein X is NR4), whereby R'-R4 and n are as defined in formula
[, can be prepared from the corresponding pyrrolidine derivatives lla obtained in a) from compounds of
formula Il according to scheme 1), wherein R1, R3, n and LG are as above defined by displacement of
the LG group with the corresponding amine HNR2Remead butlined is Scheme 10. 15 Scheme 10: RI -0
R1-0 NX HNR2R4 with N\ R4 LG LiBr, Nal , Cs salts-etc N/ n Nn n

R1—0

\

N 1- Oxidation

WOH - \ IT4
N n . S N—R2
2- reductive amination n

HNRZ2R%4, NaBH,CN, NaHB(OAc),
R3 N A\
or related reducing agents 0O~ "R3
|

5 In the case of aminoalkylpyrrolidine derivatives according to general formula Ib wherein R*
is H and R!, R?, R® and n are as defined above, an alternative synthetic approach may be
adopted. Aminoalkylpyrrolidine derivatives according to general formula [b (formula I
wherein X is NH) can then be obtained from the corresponding aminoalkylpyrrolidine
derivatives of formula III wherein R!, R* and n are as defined above by direct alkylation with

10 R2 LG wherein R* and LG are as above defined or reductive alkylation with aldehyde of the
formula R*CHO - wherein R? is as defined above — and using an appropriate reducing agent

as illustrated in Scheme 12.

Scheme 12:
R1 —0\ R1— c{
N\ N H
N-alkylation with R,-LG \ |
NH -
N n ? : : N—R2
or reductive alkylation N n
o) with R2CHO /NaBH,CN A\
R3 o)
or NaHB(OAc); or related R3

] reducing agent

15 Aminoalkyl derivatives of formula III wherein R', R® and n are as above defined can be
obtained from hydroxyalkylpyrrolidine of formula II (which can be obtained from
compounds of formula IV; see scheme 2) wherein R', R’ and n are as defined above or
derivatives of general formula Ila (which can be obtained from compounds of formula II

according to scheme 1) wherein R', R’, n and LG are as above defined by well known



O=~ R3 O~R3lla Ib 20 An alternative way for the preparation of aininoalkylpyrrolidine derivatives
according to general formula Ib (formula I wherein X is NR4) wherein R'-R4 and n are as defined
above is described in Scheme 11. According to such process, the hydroxy moiety in the pybEDidigng
derivatives of general formula Il (that can be obtained from compounds of formula IV; see scheme 2)
wherein R1, R3 and n are as above defined is oxidized into the corresponding 25 aldehyde using well
known conditions for such transformation, e.g. DMSG#(COC1)2, TEA (Swern conditions) or Dess
Martin reagent. The aldehyde is then reacted with amines HNRZR4 whereby R2 and R4 are as above
defined undercegdlicasg donditichs. BIREG200gr@p Stlhestiarhitiord. -0 TWd.- Svanalion RI-Os&BH N\ i 4
N nN R2 2'trfgrqSLfCtivetfimi%?ti%]uNerEH}%§1 l(l%rlr_llé\lBZR‘]" NaBH3CN, NaHB(OAc)3 R3 or related
reducing agents O R3 Mb"E in the case of aminoalkylpyrrolidine derivatives according to general
formula Ib wherein R4 is H and R', R2, R3 and n are as defined above, an alternative synthetic
approach may be adopted. Arninoalkylpyrrolidine derivatives according to general formula Ib (formula
| wherein X is NH) can then be obtained from thg gRtresppnding aminoalkylpyrrolidine derivatives of
formula Ill wherein R 1, R3 and n are as defined above by direct alkylation with 10 R2-LG wherein R2
and LG are as abovedefined or reductive alkylation with aldehyde of the formula R2CHO - wherein

R2 is as defined above - and using an appropriate reducing agent as illustrated in Scheme 12.
Ny 1- Phthalimide
OH (Mitsunobu conditions)
N n 2- NH,NH,

o=k = R1-Q

1- NaN
\ 3 Y
lerm # Moy € ° rs
N n

5 lla

For compounds of formula Ib (formula I wherein X is NR*) wherein R? is COR’, SO.R’,
COOR’, CONR’R?, SO,NR’R® whereby R’ and R® are substituted or unsubstituted alkyl or
aryl group and R* is H or a substituted or unsubstituted alkyl or aryl group, the methods

10 described above in Scheme 10, 11 and 12 are not applicable.

In this case these compounds of formula Ib can then be obtained by treatment of a compound
of general formula Ic¢ (compound of formula Ib wherein R* is H obtained according to
methods set out in Schemes 10, 11 or 12 with a suitable acylating agent, including
acylchlorid or a carboxylic acid in conjunction with a peptide coupling agent, e.g. DIC or

15  EDC, a sulfonating agent and others as outlined in Scheme 14.



Scheme 12: RI -0\ R1 -O\ H N N-alkylation with RZ LG NH2 N R2 N JJ n or reductive alkylation N n
O--~ with R2CHO /NaBH3CN R3 or NaHB(OACc)3 or related C R3 11l reducing agent Ic 15 Aminoalkyl
derivatives of formula Ill wherein R’, R3 and n are as above defined can be obtained from
hydroxyalkylpyrrolidine of formula 11 (which can be obtained from compounds of formufa WFS&Q@B
scheme 2) wherein R', R3 and n are as defined above or derivatives of general formula Ila (which can
be obtained from compounds of formula 11 accordir®g to scheme 1) wherein R, R3, n and LG are as
above defined by well known 8 DEC 2006 26 procedures for such functional group transformations.
Two examples of such transformations are illusgakeehtn1$cheme 13. Scheme 13: R1 -0 N\ 1-
Phthalimide (Mitsunobu conditions) N 2- NH2NH2 '[n O~1'RI--O R3 R1-O ] N

—0
R1™H R1-0
N. R4 R?is: N R4
| R3COCI, R3S0,Cl, RSOCOCI,RSNCO |
NH 2 — N—R2
N : triphosgene or related reagent N n
OA\ then HNRSR® o
R3 R3
lc b

The other steps, i.e. introduction of the oxime moiety, formation of ketopyrrolidines,

reduction step and coupling step, have already been described in the above item a).

5 However, like for the synthesis of alkoxypyrrolidines, the four principal chemical
transformations described above, can be performed in a different order. The most appropriate
choice of the synthetic sequence will depend on the nature of the substituents R'-R*, n, X,

and other parameters that can be appreciated by those skilled in the art.

As an example, compounds of general formula I whereby R'-R*, n and X are as above
10  defined can be obtained from ketopyrrolidine of general formula X whereby R*, R?, n and X
are as defined above by reaction with a hydroxylamine V whereby R, is as above defined as

described in Scheme 15, which leads to the introduction of the oxime moiety.

Scheme 15:
R1-C
% Ny
[ Jxwa WX—RZ
N n + HO-N-R1 — N n
o= H o=,
R3 R3

15  The ketopyrrolidine of formula X can be obtained by oxidation of an alcohol of general
formula XI whereby R% R’ n and X are as defined above and PG, is H or a suitable O-
protecting group under similar conditions as for the transformation of compounds of general

formula VII in compounds of general formula IV as described in Scheme 16.



la N ~I -NH2 n N\N ~f 1- NaN3 2-H2,Pd/C O~R3 ~ LLG O'Alll R3 5 lla For compounds of formula Ib
(formula i wherein X is NR4) wherein R2 is COR5, S02R5, COORS, CONR5R6, SO2NR'R6 whereby
R5 and R6 are substituted or unsubstituted alkyl or aryl group and R4 is H or a substitu @
unsubstituted alkyl or aryl group, the methods to described above in Scheme 10, i i and 12 are Wgt
applicable. In this case these compounds of formula Ib can then be obtained by treatment of a
compound of general formula Ic (compound of formaka Ib wherein R2 is H obtained according to
methods set out in Schemes 10, 11 or 12 with a suitable acylating agent, including acylchlorid or a
carboxylic acid in conjunction with a peptide coupling agent, e.g. DIC or 15 EDC, a sulfonating agent
and others as outlined in Scheme 14. 8 DEC 20Q6, 27 Scheme 14: R1f0 R1-O NX R4 Reis: N\ R4
NH RSCOCI, RSSOZCI, R5000CI,R5NCO N n Q‘f"ﬂ‘? OSgene or related reagent N n 0--~ then
HNR5R6 O R3R3 Iclb

PG,0 0
UH/X—RZ 1- deprotection if applicable E_LPFX—R2
N n e N n
o:k 2- oxidation o:k
rR® R’
XI X

Compounds of general formula XI wherein R% R®, n, PG, and X are as defined above can be
5  obtained from compounds of general formula VII, wherein R3, n and PG1 are as above
defined by the introduction of the R* group following one of the processes described in
Schemes 1, 10, 11, 12, 13 or 14. The choice of the process will depend on the nature of R’,
R?, n and X and will be appreciated by those skilled in the art as well as the choice and

sequence of appropriate protection/deprotection steps as described in Scheme 17.

10 Scheme 17:
HO PG,0
[pgors, . Vs
N n N n
o= o=,
R3 R3
VI Xl

The obtention of compounds of formula VII, like the reduction step has been already

described above.

15 The reaction sequences outlined in the above Schemes provide enantiomerically pure
compounds of formula I, if enantiomerically pure starting materials are used. (R)- as well as
(S)-enantiomers can be obtained depending upon whether (R)- or (S)-forms of commercially

available compounds of formulas [X were used as the starting materials.

The reaction sequences outlined in the above reaction schemes usually provide mixtures of
20 (£)- and (Z)-isomers with respect to the substituents on the exocyclic double bond of the

pyrrolidine ring. (E)/(Z)-isomers could be separated by standard chromatography techniques



The other steps, i.e. introduction of the oxime moiety, formation of ketopyrrolidines, reduction step
and coupling step, have already been described in the above item a). 5 However, like for the synthesis
of alkoxypyrrolidines, the four principal chemical transformations described above, can b& peffformgd
in a different order. The most appropriate choice of the synthetic sequence will depend on the nature
of the substituents R'-R4, n, X, and other parameters that can be appreciated by those skilled in the
art. As an example, compounds of general formula | %¥hereby R1-R4, n and X are as above 10
defined can be obtained from ketopyrrolidine of general formula X whereby R2, R3, n and X are as
defined abomelbﬂtmemtimthdtbeashydmuydamiﬂ& Yriyeetkeby By i&wsabqﬂasd:eﬁiirgh(;ba@sdﬁaniﬁied in
Scheme 15 hich lead g%tf,éraﬂod 1Uon of tﬂ?ﬁf})Xi e m%)let ]1§ O Ol N X-R2 C,
_fJ,X-R2 NSIIBAHERIRY Ll 855 f %mrah%glr( bttt %raﬂnﬁe
obtained by dxitetidh)diZansatoetsolcofige seratstovatyl oI Mdnedbyb82$§k&twarﬂ9§talﬂesamdefmed

above and PG2 is H.or asw able OY@ tr%g([ nl%grxlzﬁ under SI ﬁ %C%VI‘ S as or the tra st.éermatlon

r1ate so \Y Sl rat 0
of compouna%po? genera ormu 'In compounds fs %nera ormu esc me 16

8 DEC 2006:x28y8tiheinblethdad 2@s peplorned Ld@}grblh@lr@wm;ﬂmﬂlbdefﬂﬂﬂﬁ iNthb(Dt%ethmldatlon
0-1 as will be known to the practitioner skilled in the art (for configuration assignments of e.g.
oxime functionalities (9). In order to increase the overall yields of one isomer (usually the
(Z)-isomer), the other isomer (usually the (£)-isomer) could be recycled by deliberate re-
isomerization in organic solvents containing traces of acid, such as HCI, followed again by

10 (E)/(Z)-separation through chromatography and /or crystallisation.

According to a further general process (scheme 18), compounds of formula I can be
converted to alternative compounds of formula [, employing suitable interconversion

techniques such as hereinafter described in the Examples.

Scheme 18:
1
R\IO
0] 1
177 Chromatography p RN N X
R NS X< and/or N /X\R2 07y "“R2
D,[ l, R2 crystallisation [] —1 I
N i\ " + N
~
0”7 RS O™ R3 o” R3

I-(E/2) I~(E) I~(Z)
A
HCI (trace)

organic solvent, ‘

15

If the above set out general synthetic methods are not applicable for obtaining compounds
according to formula I and/or necessary intermediates for the synthesis of compounds of
formula I, suitable methods of preparation known by a person skilled on the art should be
20  used. In general, the synthesis pathways for any individual compound of formula I will
depend on the specific substitutents of each molecule and upon the ready availability of
intermediates necessary; again such factors being appreciated by those of ordinary skill in

the art. For all the protection, deprotection methods, see (7, 10).



R R Xl X Compounds of general formula XI wherein R2, R3, n, PG2 and X are as defined above can
be 5 obtained from compounds of general formula VII, wherein R3, n and PGI are as above defined
by the introduction of the R2 group following one of the processes described in Scheme8 LEID gk,
12, 13 or 14. The choice of the process will depend on the nature of R3, R2, n and X and will be
appreciated by those skilled in the art as well as the choice and sequence of appropriate
protection/deprotection steps as described in Schem&17. 10 Scheme 17: HO PG20 ~~J-+noPGl
~~H-n-X-R2 o0 =" 0=1 R3 R3 VII XI The obtention of compounds of formula VI, like the reduction
step has bed&xaplkdy described above. 15 The reaction sequences outlined in the above Schemes
provide enantiomerically pure compounds of formula I, if enantiomerically pure starting materials are

used. (R)- a&wx%@élt@-@nm@qm&ﬁawd@ﬁnmr@fdtr#@mmmgﬁua% RENRIARArLRDIREMS Of

commercially available compounds of formulas IX were used as the starting materials. The reaction
sequences GaBHEEATAEHB Bessens ATIHREMEBI®Sually provide mixtures of 20 (R)- and
(2)-isomers with respect to the substituents on the exocyclic double bond of the pyrrolidine ring.
(F)/(Z)-isomets caphmsepdr diephyatandaidichramatographydaetnigtiesdnp kS HR0S fRgwtell
known to the persan skilled in the art chh a%}peyfr(ﬁversed has hi.(l;;lh;%@ressur? Ii%gid ,
chroma?ogra?ﬁ&&/ (Glz ko NeIes ﬁ’égvée‘idﬂ%s%VShroma‘io%‘%véﬁﬁf%&‘&fi.eﬁ\ﬂte‘r‘ LT SR BB e
(BE)/(2)-isomeystbenitihgubeessinphyins elntiakiias by Selactilze Icrystafisatéterinning their biological

activities.

10  Example I: (3EZ.5S)-5-(hydroxymethyl)-1-[(2'-methyl-1.1'-biphenyl-4 yl) carbony]] pyr-

rolidin-3-one O-methyloxime (1) (compound of formula II or formula [a wherein R? is H )

\
Ow“N

)

15  Intermediate (1a): 1-(tert-butoxycarbonyl)-4-oxo-L-proline

Ketopyrrolidine formation :

Commercial (2S, 4R)-1-(tert-butoxycarbonyl)-4-hydroxy-2-pyrrolidinecarboxylic acid (30g,
20 0.13mol) was dissolved in acetone (1500ml). A mechanical stirrer was placed in the flask

and the solution stirred vigorously. A freshly made solution of 8N chromic acid was



appropriate solvents or solvent mixtures. The assignment of the absolute configuration of the 5
exocyclic double bond was performed using NMR-techniques well described in the literature as will be
known to the practitioner skilled in the art (for configuration assignments of e.g. oxime furgctRiGliigs
(9). In order to increase the overall yields of one isomer (usually the (Z)-isomer), the other isomer
(usually the (Li-isomer) could be recycled by deliberate re- isomerization in organic solvents containing
traces of acid, such as HCI, followed again by | o (E¥(Z)-separation through chromatography and /or
crystallisation. According to a further general process (scheme 18), compounds of formula | can be
converted topsdtemedtibe cossplourg sofofomul & ioxadepBhng.sOitilaaheconamrsicnéehmddires such

as hereinaft ' ' - : raph N X RN X~
and/or ~rr X%r), fl %A@Sl{%ﬂ%}%é?al ggf%f% g]l%ﬁ;%[&)tﬁnéé?& ﬁ%qég%?gggﬁ%&%z%é fl-}}(lgnl-\&ﬁn}}\eorganic
solvent, HCl(trhgwil-1TEh 8he chisewdcseidge jbinard [Sypithete thettfddsdadeonwtsspplivablestardobtaining
compounds yaceerding e pimua Lardsas %ﬁﬁ?ﬁg,aﬁé{eiQ@%ﬂ@%ﬁ%&ﬁ%%@f%ﬁlﬁﬂ&@%&%ﬂds of

formula |, suitable methods of preparation known by a person skilled on the art should be 20 used. In
general Sthe @b SEnpataNEs 8 fdd nybindividsric o pesuhetbf Adien ihs o lgtspedditim thl thpecific
substitutenig gt aachmelesiRardMReRhe wadA@IARIIVkhHasMGHales NEEESEANGAgRIN such

factors being appreciated by those of ordinary skill in the art. For all the protection, deprotection
methods Se%p(l;mq_loy_:mperature of 25°C. The feaction mixture was then quenched by the addition of

methanol (20ml). Exotherm was controlled by the use of an ice bath and, if necessary, direct

addition of a small amount of crushed ice to the reaction mixture itself. The reaction mixture
10 was filtered through a Celite pad and then concentrated in vacuo. The resulting acidic

solution was then extracted with ethyl acetate (3x300ml) and the combined organic layers

washed with brine (2x100ml), then dried with magnesium sulfate and concentrated in vacuo.

The crude product was recrystallized from ethyl acetate to give a white crystalline product,

(25)-1-(tert-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic acid (22.55g, 76%) (1a). (1H
15 NMR (360MHz, CDCI3): 1.4 (m, 9H), 2.5-3.0 (m, 2H), 3.7-3.9 (m, 2H), 4.75 (dd, 1H)).

Intermediate 1b: (4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-L-proline

Introduction of the oxime moiety:

20 A solution was made containing (25)-1-(tert-butoxycarbonyl)-4-oxo-2-pyrrolidine-
carboxylic acid (Intermediate 1a, 5.0g, 2Immol) and O-methylhydroxylamine hydrochloride
(2.7g, 32.8mmol) in chloroform (100ml) containing triethylamine (5.5g, 55mmol). The
reaction mixture was then stirred at ambient temperature overnight, prior to removal of
solvent. The resultant crude reaction mixture was dissolved in ethyl acetate (150ml) and

25  washed rapidly with IN HCI (40ml). The acidic layer was then extracted with ethyl acetate
(3 x 20ml) and the combined organic layers washed with brine before drying over

magnesium sulfate, filtering and removal of solvent in vacuo. The desired product (1b)



8 DEC 2006 30 Examples: The invention will be illustrated by means of the following examples which
are not to be construed as limiting the scope of the invention. The compounds of the pr, sggﬁ i@/ﬁntion
may be synthesized according to the different 5 synthesis pathways provided above. The follo P g
examples illustrate preferred methods for synthesizing the compounds according to formula I, and for
determining their biological activities. 10 Example I: QEZ.58)-5-(hydroxvmethy|)-1
-[(2'-methyl-1,1'-biphenyl-4 vi) carbonyll pyr- rolidin-3-one 0-methyloxime (1) (compound of formula Il
or formula | erein R2isH) 0',-N OH N 0- 15 Intermedia :
1 ertbutobiosi i B RG BASo LOL WO B M SBE okt TortiBion :
Commercial2(233. 2 Ry; 2Hte 13- uspXMgadtip i) 24H) vk ok y-@np Y Eiplidinecarboxylic acid. (30g, 20
0.13mol) was dissolved in acetone (1500m1). A mechanical stirrer was placed in the flask and the
solution stirred vigorously. A freshly made solution of 8N chromic acid was 8 DEC 2006 31
Intermediate 1c: 1-tert-butyl-2-methyl (2S,4EZ)-4-(methoxyimino)pyrrolidine-1,2-

5 dicarboxylate.

(Ic)

A solution of the oximether (25,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-
10  pyrrolidinecarboxylic acid (intermediate 1b, 0.648 g, 2.5 mmol), in a 1:1 mixture of
methanol and toluene (35 ml) was made. Trimethylsilyl diazomethane (3.8 ml of a 2M
solution in hexanes, 7.5 mmol) was then added dropwise to the stirred solution at room
temperature under nitrogen. After completion of the evolution of nitrogen gas, the resulting
yellow solution was evaporated in vacuo, and the residue filtered through a pad of silica gel,
15  eluting with ethyl acetate. Removal of solvent from the filtrate gave the methylester (1¢)

product as a yellow oil (0.646 g, 95% yield).

Intermediate 1d: Methyl (2S,4E2)-4-(methoxyimino)-1-[(2'-methyl[1,1'-biphenyl]-4-
yl)carbonyl]-2-pyrrolidinecarboxylate.

/
0

N

N

\

0.
N
o= (¢)

20 (1d)



prepared by dissolving chromium trioxide (66.7g, 0.667mo1) in water (40m1), adding concentrated
sulphuric acid (53.3m1) and adding enough water to bring the solution volume to | 15ml. The 8N
chromic acid solution (115m1) was then added dropwise over a period of 30 min with cdhtBEEdgps
vigorous stirring, the reaction’'s exotherm being maintained at the 5 optimal temperature of 25C by the
use of an ice bath. After the complete addition of the, chromic acid, the reaction mixture was stirred for
a further 15 minutes - maintaining the optimal temperature of 25C. The reaction mixture was then
quenched b& the addijtion;of methanol (20m1). Exotherm was controlled by the use of an ice bath and,
if necessary%%éﬁv%%%smaﬂ amount of crushed ice to the reaction mixture itself The reaction
mixture 10 was filtered through a Celite pad and then concentrated in vacuo. The resulting acidic
solution wag\trreiugigirasted witdeetiopitziootatd {3800 angdthye €Ftided-tragihicyayéns)-washed
with brine (21000 theadsied A ihdRadoaskn Selie %&?ﬁ%@%ﬂ%@ﬂ&?%o%&§%ﬂ?

product was recrystallized from ethyl acetate to give a w line product,
(2S)-1-(tort-BEito k3R ¥rbb Ay -aesideg vt dviise disosay e e 2B 8¢ at 6 bofo 20 mia. SolveiR

(360MHz, CPG] 3 ad ot aBliing destBdiBrotdde, 30 539 é"hN“%hD) Wi {dehedd)ds njermediptedo:
(4EZ)-I-(tert-butoxycarbonyl)-4- methoxglmlno)-L-prollne -NN ~OOH O O (Ib) “Introduction of the

oxime moietya2dieEbiLdistOlvas Hatid Somtiaiieg W0 Bf-M - BINGkyS8r o yands ssased- piithoRdinc-
carboxylic agidNeITORgiRse .l RTIe (s @sTe Y OAT e A BRGNS - Brlo
32.8mmol) in chloroform (100mapfé)ntalning triet%{lamme (5.59, 55mmol). The reaction mixture was
then stirred @ $fRBieh terpebaiiRCd0&highe. St e tonrdded shosrd, atife ¢t thsresciRireaction

mixture was,gligaelveddn&iad aeaigig(leOmilands2wwrshsdtranister v dd RCL0amts g acidic
layer was then extracted with ethyl acetate
10 MgSO,, filtrated and evaporated in vacuo.

Intermediate le: (2S,4E7)-4-(methoxyimino)-1-[(2'-methyl[1,1'-biphenyl]-4-yl)carbonyl]-

2-pyrrolidinecarboxylic acid.

(le)

15 Introduction of the R, moiety:

Methyl(2S,4EZ)-4-(methoxyimino)-1-[(2'-methyl[ 1, 1'-biphenyl]-4-yl)carbonyl]-2-pyrroli-
dinecarboxylate (intermediate 1d, 391mg, 1.06mmol) was strirred at rt for 4h in a solution
containing dioxan (9ml), water (3ml) and NaOH (1.13 ml of a 1.6 N solution). Dioxan was
removed in vacuo and the solution was made acidic by treatment with HC1 0.1  N. It was

20  extracted with EtOAc, washed with brine, dried over magnesium sulfate, filtered and
concentrated to give the desired product (1e) (342mg, yield = 91%). |H NMR (300MHz,
CDCI3): 2.23 (s, 1.5H), 2.25 (s, 1.5H), 3.10 (m, 2H), 3.83 (s, 1.5H), 3.85 (s, 1.5H), 4.10 (m,
2H), 5.18 (m, 1H), 7.18 (m, 4H), 7.37 (m, 2H), 7.57 (m, 2H).

MS (APCI+): 353 (M+1) (APCL-): 351 (M+1).



(3 x 20m1) and the combined organic layers washed with brine before drying over magnesium sulfate,
filtering and removal of solvent in vacua. The desired product (Ib) 8 DEC 2006 32 (5.3g, @419/@27\/;@}
isolated as a pale yellow oil.1H NMR (400 MHz, CDCI3); 1.45 (m, 9H), 2.8-3.2 (m, 2H), 3.9 (s, s
4.2 (m, 2H), 4.5-4.7 (m, 1H). Intermediate 1c: 1-tert-butyl-2-methyl (2S,4EZ)-4-(m
ethoxyimino)pyrrolidine-1,2- 5 dicarboxylate. O- I N N, 1\ O\ O O (I C) A solution of the oximether
(2S,4EZ)-1-(text-butoxycarbonyl)-4-(methoxyimino)-2- to pyrrolidinecarboxylic acid (intermediate ib,

diazometal SR o a 200 SHAA TGRS DAL tha PRAOR ZrEPRAREBR sirred
soluti(_)n at rpy}ma)li@iﬁu_aefswseiuadar(nimemi@tﬁelrepemﬂéeﬂommiﬁbg exnldtiel efditragen @as) the
15 eluting Wi SR ACHIA AT GTEUR o e FRSRL BB 8 ot LR Brctuct as
a yellow oil (3¢46ru: Yo86tialehixintermedigieclicitMaiwmperature and under nitrogen atmosphere
(2 AR Sl e BetoR thelaa R Yadiunbrotvarial {13 P iy th DB il ey 38 © N O
It was then allowed to warm to rt. After 3h, the reaction was quenched with 2.5 mlofa 1 N
HCI solution, and extracted with EtOAc three times. The combined organic layers were
washed with a 0.1N HCI solution (three times), water (three times), dried over magnesium
sulfate, filtered and concentrated to give compound (1) .
10 Yield: 12 % (6mg)
Appearance: yellow oil
MS (APCI+): 339 (M+1)
HPLC purity: 90.1%

15  Example II: (3EZ.55)-1-(1,1-biphenyl-4-ylcarbonyD)-5 (hydroxymethyl) pyrrolidin-3-one

O-methyloxime (2), (3Z.55)-1-(1.1'-biphenyl-4-vlcarbonyl)-5 (hydroxymethyDpyrrolidin-3-
one O-methyloxime (3). (3E.55)-1-(1.1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl)

pyrrolidin-3-one O-methyloxime (4) (compounds of formula II or Ia wherein R? is H):

20 Intermediate 2a: methyl (4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-hydroxy-L-prolinate
(compound of formula VIII).

HO,
7 l
{ 30
\ o
0o

(22)

25 To a solution of 4-biphenylcarboxylic acid (17.5g, 88.3 mmol) in DMF (100 ml) were added
EDC (16.9g, 88.3 mmol), HOBt (11.9g, 88.3 mmol) and DIEA (27.9 ml, 183.9 mmol). The
mixture was then stirred at r.t. for 10 mn before the addition of trans-hydroxy-L-proline

methylester hydrochloride (10.7g, 73.6 mmol) and left for another 48h at r.t. under nitrogen



fi Yl.,,. 20 (Id) 8 DEC 2006 33 Coupling the R3 moitey: A solution was made containing
1-tert-butyl-2-methyl (2S,4EZ)-4-(methoxyimino)-1,2- pyrrolidine-dicarboxyl ate (mtermedéat@E@ 29 §92
g, 3.28 mmol) in anhydrous DCM (28 ml). TFA (20%, 7 mL) was added drop wise. The mixture was
stirred at r.t. for 20 min. Solvents 5 were evaporated and the desired product, (0.564 g, quant.) was
isolated as a yellow oil. It was directly dissolved in a;£:3 mixture of DCM and DMF (30 ml) and treated
with 2'- methyl[1,1'-biphenyl]-4- carboxylic acid (0.765 g, 3.60 mmol) and 4-dimethylaminopyridine

(0.880 g, 7. 2%[ mm e)f é 96%%1 3 (%rc‘)e1 1?'21er gedulsllow éfs)s%l%gg 1.’\jlzr@%:tlon ixture
was stirred overn‘3 Gt ftvas wasd &l R water ( V\ﬁce 36 mplr)l over 1d Fif¥sted and
evaporated Wlavmmmtht@va’uedlaté I@hlorhydnc acid solution, saturated sodlum hydrogenocarbonate

(2S,4EZ)-4-(methoxyi phe rl)ﬁ carbq rrolidin carbox lic acid. 0N

NOH 00 (%@ ﬁfg Ix} u?é%on of atsh lrf%(f %é%et RXe{)r/l %ée)sig)s mét o%ﬁénlno Y %18

1,1'-biphenyThg- yll)tmudmyl]gbtpmed)l|Wd$neuafbﬂdxybat§2(shtehmamawagh$9&11‘1119 cyodlﬂmmob)’@ﬂaé strlrred

at rt for 4h i ian (9m1), water (3ml) and NaOH (1.13 ml of a 1.6 N solution).
R

Dioxan Was%%%ér%éved m@%‘t‘j} and the solution was made acidic by treatment with HCI 0.1 N. It was

20 extractedvigtth: BBOALL 20&Shed with brine, dried over magnesium sulfate, filtered and

Appearance: brown solid
1H NMR (CDCI13): 2.11 (m, 1H), 2.36 (m, 1H), 3.58 (d, J = 11.5 Hz, 1H), 3.77 (s, 3H), 3.86
(dd,J=3.4 and 11.1 Hz, 1H), 4.51 (s, 1H), 4.86 (t, J = 8.3 Hz, 1H), 7.33-7.62 (m, 9H).

10 MS (APCI+): 651 2M+1).

Intermediate 2b: (3R,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl)-pyrrolidin-3-
ol.

HO

[
N
(o]

7\

(2b)

15
Lithium borohydride (600mg, 25.8 mmmol) was slowly added to a solution of methyl ester
(2a) (5.6g, 17.2 mmol) in THF (80 mL) at 0°C under nitrogen atmosphere. The mixture was
stirred at r.t. for 2h and the borohydride neutralized with water. The white precipitate
containing compound (2b) was filtered and washed with ether.

20 VYield: 82 % (4.2g)
Appearance : white solid
IH NMR (DMSO) : 1.90-2.02 (m, 2H), 3.24-3.30 (m, 2H), 3.57 (m, 2H), 3.67 (m, 1H), 4.18
(m, 1H), 4.28 (m, 1H), 4.80 (brs, 1H), 7.39-7.74 (m, 9H). APCI (+) : 299 (M+1)

25



concentrated to give the desired product (1e) (342mg, yield = 91%). IH NMR (300MHz, CDC13): 2.23
(s, 1.5H), 2.25 (s, 1.5H), 3.10 (m, 2H), 3.83 (s, 1.5H), 3.85 (s, 1.5H), 4.10 (m, 2H), 5.18 ,d@—@,%ﬂ%S
(in, 4H), 7.37 (m, 2H), 7.57 (m, 2H). MS (APCI+): 353 (M+1) (APCI-): 351 (M+1). 8 DEC 2006 3
Example I: (2S,4E2)-4-(methoxyimino)-1-[(2'-methyl[ 1,1'-biphenyl]-4-yt)carbonyl]-2-
pyrrolidinecarboxylic acid (intermediate le, 50mg, 0.14mmol) was dissolved in THE (Iml) and treated
with ethylehloro form ate (163 1|, 0.17 mmol) and TEA (29I, 0.76mmol) at - 15C. The reaction mixture

was stirred gt this temperatu nder,nitrogen gtmosphere 5 for.30. mn hefore the addition of
sodium bort?r%%alr'llag (lé?iefc mg?%a%g_rﬂl\{/v%f %%%‘%ﬁ%ﬁ%&%&@%ga{{g%ﬂﬁ%%ﬁé% flcl)e\%/\[/} i to rt. After 3h,
the reaction sils e nettied )pytho2idimd -of &cbiNpdtad sblotionm]aNdl pxtracted with EtOAc three times.
The combined organic layers were washed with a O.1N HCI solution (three times), water (three
times), dried over magnesium sulfate, filtered and concentrated to give compound (1) . to Yield: 12 %
(6mg) Appearance: yellow oil MS (APCI+5‘_%:39 (M+1) HPLC purity: 90.1% 15 Example Il: (3EZ,5S)- |
-(1,1'-biphenyl-4-ylcarbonyl)-5 (hydroxymethm'n_gi/% 0-methyloxime (2), (3Z,5S)-I
-(1.1'-biphenyl-4-ylcarbonyl)-5 (hydroxymeth R tdin-3-\one O-methyloxime (3),
(3E,5S)-1-(1,I'-biphenyl-4-ylcarbonyll-5-(hydroxymethyl) pyrrolidin-3-one 0-methyloxime (4)
(compounds of formula 11 or la wherein R2 & H): 20 Intermediate 2a: methyl
(4R)-1-(1,1'-biphenyI-4-yIcarbonyI)-4-hydroxy-L ate (compound of formula VIII). HON O O (2a)

5 (2¢)

A solution of diol (2b) (4.2g, 14.1mmol) and TBDMS-CI (1.9g, 12.6 mmol) in DMF (40ml)
was diluted with DCM (150ml) and treated with DBU (421 pl, 2.81 mmol) and TEA
(1.96ml, 14.1 mmol). The reaction mixture was then allowed to stir for 16h at r.t. under

10  nitrogen atmosphere. After dilution with ethyl acetate, the organic phase was washed with
water. Aqueous phase was extracted again with ethyl acetate and the combined organic
phases were washed with saturated ammonium chlorid solution and three times with brine
before being dried over magnesium sulfate, filtered and concentrated. The crude thus
obtained was purified by flash chromatography with DCM/MeOH 95:5 (compound 2¢).

15 Yield: 75 % (4.39g)
Appearance : white powder
IH NMR (DMSO) : 0.03 (s, 6H), 0.88 (s, 9H), 1.92-2.04 (m, 2H), 3.30 (m, 1H), 3.54 (m,
1H), 3.72 (brd, J = 9.0 Hz, 1H), 3.92 (m, 1H), 4.20 (m, 1H),4.30 (m, 1H), 4.83 (m, 1H),
7.37-7.56 (m, 5H), 7.77 (m, 4H).

20  LC/MS (ESIL, +) : 412 (M+1).

25



25 To a solution of 4-biphenylcarboxylic acid (17.5g, 88.3 mmol) in DMF (100 ml) were added EDC
(16.99g, 88.3 mmol), HOBt (11.9g, 88.3 mmol) and DIEA (27.9 ml, 183.9 mmol). The mixture was then
stirred at r.t. for 10 mn before the addition of trans-hydroxy-L-proline methylester hydrociﬂoﬂ@@ 2006
(10.79g, 73.6 mmol) and left for another 48h at r.t. under nitrogen 8 DEC 2006 35 atmosphere. It was
then concentrated under high vacuum and dissolved in Ethyl acetate, washed with water, IN
chlorhydric acid solution, saturated sodium hydrogentcarbonate solution and brine. It was finally dried
over magnesium sulfate, filtered and concentrated. The crude thus obtained was purified by

flash-chromindegrmstiateidd cyfonlekhhebéphynyd-4odearecnpho-(¢Barpbund @anettigly: 53 % (12.69)
Appearance g S VMRIEOCHD &rhbdi bifloddf .| H), 3.58 (d, )= 115 Hz, 111)
3.77 (s, 3H), 3.86 i/ d, J=34 and 11.1 Hz, [ H), 4.51 (s, 111), 4.86 (t, J = 8.3 Hz, 111), 7.33-7.62 (m,
9H). 1o MS (APCI +) : 651 (2M+1). Intermediate 2b:
(3R,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hygyoxymethyl)-pyrrolidin-3- ol. HO OH N O="/-~ (2b) 15
Lithium borohydride (600mg, 25.8 mmmol) Wm addgd to a solution of methyl ester (2a) (5.69,
17.2 mmol) in THE (80 mL) at OC under nitrogen SpBere. The mixture was stirred at r.t. for 2h
and the borohydride neutralized with water. Th& white pfecipitate containing compound (2b) was
filtered and washed with ether.

5 @2d)

A solution of dry DMSO (2.04 ml, 28.8 mmol) in DCM (15 ml) was slowly added to a
solution of oxalyl chlorid (1.34 ml, 15.7 mmol) in DCM (5 mL) at =78 °C under nitrogen
atmosphere. The mixture was allowed to stir for 30 mn before the slow addition of alcohol
10 (2¢) (5.38g, 13.1 mmmol) in DCM (50 ml). The reaction mixture was stirred for 3h at —
78°C, treated dropwise with TEA (9.06 ml, 65.3 mmol) and allow to warm to r.t.. It was then
washed with brine, 1N HCI solution, with brine again, dried over magnesium sulfate, filtered
and concentrated Compound 2d.
Yield: 91 % (4.88g)
15  Appearance: brown oil
1H NMR (CDCI3): 0.06 (s, 6H), 0.86 (s, 9H), 2.49-2.70 (m, 2H), 3.69 (m, 1H), 3.84 (m,
1H), 3.98 (m, 1H), 4.20 (m, 1H), 5.07 (m, 1H), 7.37-7.65 (m, 9H).
LC/MS (ESL+) : 410 (M+1).

20

25



20 Yield : 82 % (4.2g) Appearance : white solid IH NMR (DMSO) : 1.90-2.02 (m, 2H), 3.24-3.30 (in,
2H), 3.57 (m, 2H), 3.67 (m, IH), 4.18 (in, 111), 4.28 (n, 111), 4.80 (brs, 1H), 7.39-7.74 (m, 9H). APCI
(+) : 299 (M+1) 25 8 DEC 2006 36 Intermediate 2c: 8 DEC 2006
(3R,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-({[tert-butyl (dimethyl) silyljoxy}methyl)pyrrolidin-3-ol
(compound of formula VII). HO 0-S~-~ 0=r 5 (2c) A solution of diol (2b) (4.2g, 14.1mmol) and
TBDMS-CI (1.9g, 12.6 mmol) in DMF (40m1) was dik§ted with DCM (150m1) and treated with DBU
(421 pl, 2.81 mmol) and TEA (1.96m1, 14.1 mmol). The reaction mixture was then allowed to stir for
16h at r.t. udaterndedintegiam @eSPherd, Werhdilytidaylvittb ety ¢ ¢fae; e lqdjarib yihase was
washed with,. . racted.again with ethyl acetate and the combined organic
phases wer%lwgé?{g?%%ﬁﬁgﬁ%ﬁaﬁgn grﬁ%%r%hgr%ec Ilgrglgnseélution and three times with brine before
being dried over magnesium sulfate, filtered and concentrated. The crude thus obtained was purified
by flash chromatography with DCM/MeOH 95:9'(?:b‘mpound 2c). 15 Yield : 75 % (4.39g) Appearance :
white powder IH NMR (DMSO) : 0.03 (s, 6H), 0.88%&&1.92- .04 (in, 2H), 3.30 (m, IH), 3.54 (in,
IH), 3.72 (brd, J = 9.0 Hz, 1H), 3.92 (m, 1H), 4.20 (K, | 8D.@h, IH), 4.83 (m, 1H), 7.37-7.56 (m,
5H), 7.77 (m, 4H). 20 LC/MS (ESI, +) : 412 (M+1). 2% 8 DEC2 77L

05

(2¢)

A mixture of ketone 2d (4.78g, 11.7 mmol), methylhydroxylamine hydrochlorid (2.44g, 29.2
mmol) and TEA (4.05 ml, 29.2 mmol) in chloroform (80ml) is heated at 65°C for 16h.The
mixture is then washed with brine, IN HCI solution, brine again and dried over magnesium
sulfate, filtered and concentrated to give compound 2e.

10 Yield: 86 % (4.41g)
Appearance: brown oil
IH NMR (CDCI3): 0.06 (s, 6H), 0.88 (s, 9H), 2.68-2.90 (m, 2H), 3.42 (m, 1H), 3.78 (s,
1.5H), 3.83 (s, 1.5H), 4.1 (m, 2H), 4.31 (m, 1H), 4.83 (m, 1H), 7.34-7.64 (m, 9H).
LC/MS: ESI(+) : 439 (M+1)

15

20

25



37 Intermediate 2d: (5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-({[tert-butyl (dimethyl)
silylloxy}methyl)pyrrolidin-3-one (compound of formula IV). O O~Si N O--5 (2d) A solution of dry
DMSO (2.04 ml, 28.8 mmol) in DCM (15 ml) was slowly added to a solution of oxalyl chlofidQC34gpg!,
15.7 mmol) in DCM (5 mL) at -78 C under nitrogen atmosphere. The mixture was allowed to stir for 30
ran before the slow addition of alcohol 10 (2c) (5.38g, 13.1 mnunol) in DCM (50 ml). The reaction
mixture was stirred for 3h at - 78C, treated dropwise with TEA (9.06 ml, 65.3 mmol) and allow to warm
to r.t.. It was then Washed W|th brlne IN HCI solutlon Wlth brlne agaln drled over magnesmm sulfate,
filtered andliBak&empenndsyidl 6 Y ) stiTalte ~

(CDC13): 0.96,(5 SHMAI(HS 82498 10T b 56 lémb e it H), 398 (m, 1 H)

4.20 (M. | H), 5.07 (m, 1H), 7.37-7.65 (M. OH). LCIMS (ESI.+ - 410 (M+). 20 258 DEC 2666 38
Intermediat€asthykipveraladin-yone Qunethvloxume (3)o (338 krteb bl hoihonybdrpicarbonyl)-5-

Si|y|]0><y}meﬁwmwﬁ@&@miﬁm@mml@th@SM (@ (compounds of formula II or of formula
5 IawhenR*is H):

/
N\ /0\ pLe
OMN N\ N.
\ [\ om [ om
OH N N
N -0 =0

" J g

2) &) 4

A solution of TBAF (14.1 ml of a solution IM in THF, 14.1mmol) was added to a solution
10 of oxime (2e) (4.13g, 9.41mmol) in THF (100ml). The reaction mixture was allowed to stir
at room temperature overnight. It was then concentrated and diluted with ethyl acetate.
Organic phase was washed with water, 1H HCI solution and brine before being dried over
magnesium sulfate, filtered and concentrated.
Yield: quantitative of the EZ mixture (2)
15  Appearance: white foam
LC/MS: ESI (+) : 325 (M+1)
The two isomers E and Z were separated by flash chromatography using ethyl

acctate/cyclohexane 80:20 as eluant.

20  Less polar fraction: (3E,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl) pyrrolidin-3-

one O-methyloxime (3)
Rf: 0.36 (AcOEt/cyclohexane 80:20)
Yield: 25% (765mg)
Appearance: white foam
25 1H NMR (DMSO): 2.64 (brs, 2H), 3.20-3.7 (m, 3H), 3.80 (s, 3H), 3.8-4.6 (m, 2H), 5.00 (t, J
=8.0 Hz, 1H), 7.37-7.60 (m, 9H).
IR (film): 3292, 1604,1417, 1040



(2e) 5 A mixture of ketone 2d (4.78g, 11.7 mmol), methylhydroxylamine hydrochlorid (2.44g, 29.2
mmol) and TEA (4.05 ml, 29.2 mmol) in chloroform (80ml) is heated at 65C for 16h.The er%béture is then
washed with brine, IN HCI solution, brine again and dried over magnesium sulfate, filter R§ 2006
concentrated to give compound 2e. t0 Yield: 86 % (4.41 g) Appearance: brown oil | H NMR (CDC13):
0.06 (s, 6H), 0.88 (s, 9H), 2.68-2.90 (in, 2H), 3.42 (m, 1H), 3.78 (s, 1.5H), 3.83 (s, 1.5H), 4.1 (m, 2H),
4.31 (m, 1H), 4.83 (in, IH), 7.34-7.64 (m, 9H). LC/MSPESI (+) : 439 (M+1) 15 20 25 8 DEC 2006 39
Final Compounds: (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5 (hydrox ethyl) pyrrolidin- 3-one
O-methyloxiMe (AP zt58320ONbibhenyl-4-ylcarbonyl)-5 (hydroxy- methyl)pyrrolidin-3-one
0-methyloximg. iR d EaRki-(1d Fhipheytdaricasbanyd)-5e . mudsexyinathyh) pyrrolidin-gpner .
O-methyloxime£4)I§co€r{n}gpounds of formula 11 or of formula 5 lawhen R2 is H): -01 OW N N~0 N hOH
<N.-OH OH R 3% Ho ®@)N3)3%29 A solution of TBAF (14.1 ml of a solution IM in THF, 14.1 mmol) was
added to a sglitioRurity: 98.6%

5

More polar fraction: (3Z,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl) pyrrolidin-

3-one O-methyloxime (4)
Rf: 0.22 (AcOEt/cyclohexane 80:20)
Yield: 33% (1013mg)
10 Appearance: white powder
Melting point: 189 °C
1H NMR (DMSO): 2.64-2.82 (m, 2H), 3.20-3.57 (m, 3H), 3.70-3.80 (m, 3H), 3.98-4.60 (m,
2H), 5.0 (t, J = 8.0 Hz, 1H), 7.37-7.76 (m, 9H).
IR (film): 3373,1606,1417,1045
15 MS (APCI ,+) : 649 (2M+1), 325 (M+1)
Elemental analysis: (CioHpN2O3) : calc. : C:70.35; H: 6.21; N : 8.64 ; exp.: C:70.22; H
:6.27; N :8.56
HPLC purity: 99.9%
Note: a fraction of E/Z mixture (470mg) was isolated as well.
20
Example I11: tert-butyl

28.4EZ)-1-(1,1'-biphenyl-4-vylcarbonyl)-4-(methox yimino

pyrrolidin-2-ylmethoxy! acetate (5) (compound of formula Ia)

25 5



10 of oxime (2e) (4.13g, 9.41mmol) in THE (100m1). The reaction mixture was allowed to stir at room
temperature overnight. It was then concentrated and diluted with ethyl acetate. Organic pha as
washed with water, IH HCI solution and brine before being dried over magnesium sulfate,qilié%gvdzﬂﬁd
concentrated. Yield: quantitative of the EZ mixture (2) 15 Appearance: white foam LC/MS: ESI (+) :
325 (M+1) The two isomers E and Z were separated by flash chromatography using ethyl
acetate/cyclohexane 80:20 as eluant. 20 Less polar fraction:
(3E,5S5)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl) pyrrolidin-3- one O-methyloxime (3) Rf: 0.36
(AcOEt/cychﬁeﬁaﬁérgé:ée utﬂél&fzgl@@??gémg{%&%ﬁ%e.s§VHH§’ f0akf 38MOD RIRIENEE): 2.64
(brs, 2H), 333 héBat31938-80 (56 3hod) 8t B3 iRA0 (6:2) ) Bui:kdZaduidd) 56-37 -ZoG0(m. 9H).
IR (film): 3292, 1604,1417, 1040 8 DEC 2006 40 MS (APCI,+) : 325 (Mrg%gi Elcmental analysis :
(C19H20N2DR @D (DI aRd: teiraBytygmmoryn clomds (3(me. Od Sgaraal) pf rePSpiqPPEBHHPLC
purity: 98.6%ndthokddle A liasti ok (34, %2 sifded rhHRNeNM-Adtlearnonsd) watthwdrexyraGiyhre

pyrrolidin- 3-one 0-methyloxime (4) Rf: 0.22 (AcOEt/cyclohexane 80:20) Yield:; 33%1\5[1013mg) 10
Appearénce‘."@\ﬁﬁt’grﬁ%t\ﬁfbg"rlth ethyl acetate, organic phase was washed with'brine, dried (MgSOs) and

concentrated. The product (compound 5) was purified by silica gel column chromatography
using DCM:MeOH, 95:5 as eluant.
Yield: 99% (85mg)
LC/MS (ESI, -): 381 (M-tBu-H)

10 'HNMR (CDCL): 1.45 (s, 9H), 2.94 (m, 2H), 3.60-4.20 (m, 8H), 4.36 (m, 1H), 4.90 (m,
1H), 7.30-7.70 (m, 9H).
HPLC purity: 92 %

Example IV: {[(2S.4EZ)-1-(1.1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-

15  yllmethoxylacetic acid (6) (compound of formula Ia).

(6)

20 To a solution of fert-butyl ester (5) (45 mg, 0.1 mmol) in dichloromethane (0.5 ml) was
added trifluoroacetic acid (0.1ml) at room temperature. Once the reaction was completed, the
mixture was concentrated in vacuo. The crude was dissolved in dichloromethane and washed
with HCI IM. The organic layer was dried (MgSOs) and concentrated.

Yield: 40% (20mg)
25  LC/MS (ESI-): 381 (M-H)
(ESI+): 383 (M+H)

HPLC purity: 74 %



Melting point: 189 C 1H NMR (DMSO): 2.64-2.82 (m, 2H), 3.20-3.57 (m, 3H), 3.70-3.80 (m, 3H),
3.98-4.60 (m, 2H), 5.0 (t, 7= 8.0 Hz, 1H), 7.37-7.76 (m, 9H). IR (film): 3373,1606,1417,1045 15 MS
(APCI,+) : 649 (2M+1), 325 (M+1) Elemental analysis: (C19H20N203) : talc.: C : 70.35; A :Qﬁ@lz,ﬂﬂﬁ:
8.64 ;exp.:C:70.22; H :6.27; N : 8.56 HPLC purity: 99.9% Note: a fraction of E/Z mixture (470mg)
was isolated as well. 20 Example IlI: tert-butyl {1(2S 4EZ)-1-(1 1'-biphenyl-4-ylcarbon
lam)-4-(methoxyimino) pyrrolidin-2-yllmethoxy}acetaté (5) (compound of formula la O-CH3 N O H3C
N OJ~O~-CH3 O~ CH3 25 (5) 8 DEC 2006 41 To a stlrred solutlon of alcohol (2) (EZ mlxture 58 mg,

mixture 5 was extracted with ethyl acetate organic phase was washed with brine, dried (MgSO4) and
concentrated. The product (compound gy,was purified by silica gel column chromatography using

DCM:MeOH, 95:5 as eluant. Yield: 99% (M%Ng) LC/MS 8£ST -): B@A -tBu-H)

%&Vojk /\/N

O_

5 @)
A solution of acid (6) (15 mg, 0.04 mmol), 1-(2-aminoethyl)-pyrrolidine (6 ul, 0.05 mmol),
DIC (7.2 ul, 0.05 mmol) and DMAP (1 mg, 0.01 mmol) in dichloromethane (1 ml) was
stirred under argon at room temperature for 18 hours. The mixture was concentrated in
vacuo and purified on silica gel preparative chromatography using DCM: MeOH, 50:50 as
10 eluant.
Yield: 80% (17mg)
"H NMR (CDCly): 1.71 (s, 4H), 2.30-4.00 (m, 8H), 3.37 (m, 2H), 3.50-4.40 (m, 9H), 4.96
(m, 1H), 6.87 (m, LH), 7.30-7.70 (m, 9H)
LC/MS (ESI-): 477 (M-H)
15 (ESI+): 479 (M+H)
HPLC purity: 88 %

Example VI: (3EZ.5S5)-1-(1,1'-biphenyl-4-ylcarbony])-5-(methoxymethyl)pyrrolidin-3-one

O-methyloxime (8) (compound of formula Ia).

20

"N
i
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N
0
J
g
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to 1H NMR (CDCI3): 1.45 (s, 9H), 2.94 (m, 2H), 3.60-4.20 (in, 8H), 4.36 (m, IH), 4.90 (m, 1H),
7.30-7.70 (m, 9H). HPLC purity: 92 % Example IV:
{[(2S,4EZ)-1-(1,1"-biphenyl-4-vicarbony1)-4-(methoxyimino)pyrrolidin-2- 15 ylimcthoxy) agetit acjg£6)
(compound of formula Ta). iO~V"_ N %" OH 0 (6) 20 To a solution of tert-butyl ester (5) (45 mg, 0.1
mmol) in dichloromethane (0.5 ml) was added trifluoroacetic acid (0.Iml) at room temperature. Once
the reaction was completed, the mixture was concerifrated in vacuo. The crude was dissolved in
dichloromethane and washed with HCI IM. The organic layer was dried (MgSO4) and concentrated.
Yield: 40% (20mg) 25 LC/MS (ESI-): 381 (M-H) (ESI+): 383 (M+H) HPLC purity 74 % 1) DEC 2006

42 Exampl \éN 2R Ed@r 251 A%:X' e gp“ HRRAPH ’HZ
y_I]methox(;f pyrrol in-I J(% gcetalnl 7@’ %mpoungj‘ orm {g’ (g {ncglo e)%\N N
ONH 5 (7)%1@@).1@&@&&@@(@)#&6 m@ ?0er angvol) V@(Z@ﬂm@ﬂﬁl)@d@(ﬂhgl(@ [ DBmebmol),
DIC (721, O AN AN BMET A tikd G nmal) I elaIame R, (h ) YHaeiHLRE Wager
argon at room temperature 1 OUI’S e mIXt re was oncentrate
5 diluted with ethyl acetate and washed with brine, dried (MgSO,) and concentrated in vacuo.
The crude was purified on silica gel preparative chromatography using DCM: MeOH 100:0
then 95:5.
Yield : 94 % (21mg)
'H NMR (CDCls): 2.80 (m, 2H), 3.35 (m, 3H), 3.46 (m, 1H), 3.67 (m, 1H), 3.84 (s, 3H),
10 4.27 (m, 2H), 4.91 (m, 1H), 7.30-7.70 (m, 9H).
LC/MS (ESI+): 339 (M+1)
HPLC purity: 93 %

Example VII: (3EZ.5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-[(4-methylpiperazin-1-

15  yDmethyl]lpyrrolidin-3-one O-methyloxime (9) (compound of formula Ib)
~N
LN
N N—
N n__/

=0

)

\

Intermediate 9a: [(2S, 4EZ)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-

20 yl]methyl methanesulfonate (compound of formula I1a).

(%a)



vacuo and purified on silica gel preparative chromatography using DCM: McOH, 50:50 as 10 eluant.
Yield: 80% (17mg) 'H NMR (CDC13): 1.71 (s, 4H), 2.30-4.00 (in, 8H), 3.37 (m, 2H), 3.50-4.40 (m, 9H),
4.96 (m, 1H), 6.87 (m, IH), 7.30-7.70 (in, 9H) LC/MS (ESI-): 477 (M-H) 15 (ESI+): 479 (I\ﬁ+|qf§cl—lmft
purity: 88 % Example VI. (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(methox, r yl)pyrrolidin-3-one
O-methyloxime (8) (compound of formula la). 20 N N O~ O 6 (8) 6 DEC 2606 43 To a solution of
alcohol (2) (EZ mixture, 20mg, 0.06 mmol) and sodiuth hydride (3 mg, 0.12 mmol) in tetrahydrofuran
(1 ml) under argon, was added methyl iodide (7.7 I, 0.12 mmol). The reaction mixture was stirred
overnight and quenched with water. The mixture was 5 diluted with ethyl acetate and washed with

chromatoordihy WS B WGE TOED oS b S R AR B T8 50 (.
2H), 3.35 (). 3@ B6 (N AV ) (B quojctiHY, 8°84ais] BHjntamdd2ntier, Ritthae® htthospidye 7130-7.70
(m, 9H). LGM&?C %r? Il-{’-l)lx”f){ég @é‘é’ %ﬂer‘f' Elib%géj rtl(%y iv%:;’rr(l)/uto r.t. and monitored by tlc. Completion was
5 achieved after 1h30. Organic phase was washed with saturated ammonium chlorid solution
and brine, dried over magnesium sulfate, filtered and concentrated.
Yield : quant. (115mg)
HPLC purity: 87%

10  Example VII: the mesylate (9a) (60mg, 0.15 mmol) was dissolved in MEK/ACN (1:1,
10ml) and treated with lithium bromid (16mg, 0.18mmol). The reaction mixture was heated
at 85°C before the addition of N-methylpiperazine (22mg, 0.22mmol) and TEA (31pl, 0.22
mmol) and stirred at this temperature overnight. It was then concentrated, redissolved in
Ethyl Acetate and washed with saturated NaHCOs solution, brine, dried over magnesium
15  sulfate, filtered and concentrated. The crude (48mg) was finally purified by flash
chromatography with DCM/MeOH/NH4,OH 92:8:1 to give compound 9a.
Rf: 0.17 (DCM/MeOH/NH,OH 90:10:1)
Yield: 36% (22mg)
Appearance: brown oil
20 1H NMR (CDCI3): 2.31 (s, 3H), 2.45-2.86 (m, 14H), 3.85 (brs, 3H), 4.13 (m, 1H), 7.34-7.64
(m, 9H).
LC/MS (ESI, +): 407 (M+1)
HPLC purity: 97.1%

25 Example VIII: (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5- {[ (4-methox yphenyl)
amino |methyl} pyrrolidin-3-one O-methyloxime (10) (compound of formula Ib).
O, N

\

?@

(10)



Example VII: (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-[(4-methylpiperazin-I- 15
yl)methyllpyrrolidin-3-one 0-methyloxime (9) (compound of formula Ib) ON NVN - N =0 (9) Intermediate
9a: [(2S, 4EZ)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2- 20 yllmethyl g DEC 2005
methanesulfonate (compound of formula lla). 0 'O SN 0=0 (9a) 8 DEC 2006 44 Mesyl chlorid (48l,
0.62 mmol) was added to a solution of alcohol (2) (EZ mixture, 80mg, 0.25mmol) in DCM (8m1) cooled
at 0C and maintained under nitrogen atmosphere. Th& reaction mixture was then allowed to warm to
r.t. and monitored by tic. Completion was 5 achieved after In30. Organic phase was washed with
saturated ammonium chlorid solution and brine, dried over magnesium sulfate, filtered and

concentrate eld ant. (115 /% PLC 87 010 mple. VIII e mes 9 mg,
0.15 mmol)g/ ‘b‘.@&o%y Fﬁ%ﬁ%@ éﬂ {14, 8?8 SRy P%lgl;fﬁgx%l?ﬂlllfhe br%mﬁ? #g;ﬁ) §™tsmmol).
The reactlommhgtlaliﬁm&a&he;amdl @inpadT) bﬁzfmmhtﬁe:m@d iticonef/ NMemetlityl g2 natinel {22mgtiekkPmmol)
and TEA (3 and stirred at this tem verni ast e r
redlssolved%?{ ZE@WIS ?&Fé‘éh"&%éﬁé%\xﬁf a a??{ a’lﬁt?f)g;sofn} r| Wgnﬁ)\%ﬁsa‘[
magnesiumTHe siifatiés filtexedvand ddncéMgsi@. ik muc@(@&ﬂg)[haﬁudallﬂlpmrdt&aiﬂmﬁﬂwsh

purified by HPLC using a PARALLEX FLEX® system.

Yield: 21 % (10mg)

HPLC purity: 72 %

LC/MS (ESI+): 430 (M+1)

10
Example IX: (3EZ,58)-1-(1,1"-biphenyl-4-ylcarbonyl)-5-({[2-(1H-pyrazol-1-y1) ethyl]
amino}methyl)pyrrolidin-3-one O-methyloxime (11) (compound of formula Ib).

15 11)

A solution of mesylate (9a) (60 mg, 0.15 mmol), 1-(2'-aminoethyl) pyrazole (58 mg, 0.53

mmol), potassium carbonate (41 mg, 0.30 mmol) and sodium iodide (225 mg, 1.50 mmol) in

tetrahydrofuran (5 ml) was stirred for 2 days. The reaction mixture was diluted with ethyl
20 acetate and washed with HCI IN, then with brine. The organic phase was dried (MgSQ4) and

concentrated. The crude was purified using a C8 SPE cartridge .

Yield: 5 % (3 mg).

LC/MS (ESI+): 418 (M+H)

HPLC purity: 79%.

25



chromatography with DCM/MeOH/NH40H 92:8:1 to give compound 9a. Rf : 0.17 (DCM/MeOH/NH40H
90:10:1) Yield: 36% (22mg) Appearance: brown oil 20 1H NMR (CDC13): 2.31 (s, 3H), 2.45-2.86 (m,
14H), 3.85 (brs, 3H), 4.13 (m, IH), 7.34-7.64 (m, 9H). LC/MS (ESI, +): 407 (M+l) HPLC pupity; 9pfel %
25 Example VIII: (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-{[(4-methoxyphenyl) amino] methyl
}pyrrolidin-3-one O-methyloxime (10) (compound of formula Ib). O N NN-O N O_ (10) 8 DEC 2006
45 A solution of mesylate (9a) (32 mg, 0.08 mmol), p4fhethoxy aniline (20 mg, 0.16 mmol) and
triethylamine (22 l, O 16 mmol) |n methyl ethyl ketone / acetonltrlle (2 mI 1:1) was stirred for 2 days.

The reactio 40 arbhidior@anic phase
was dried ( 'fl' d by HPLC using a
PARALLEX (ESI+): 430 (M+1) 10

Example IX: (3EZ,5S)-1-(1, 1' blphenyl -4-ylcarbonyl)-5-({[2-(] H -pyrazol-l-yl) ethyl} amino) methyl)pyrrol
idin-3 -one O-methyloxime (11) (compound ofdormula Ib). O N

R

O
]

5 (12)

A solution of alcohol (2) (EZ mixture, 51 mg, 0.16 mmol), phtalimide (70 mg, 0.48 mmol),
triphenylphosphine polymer bound (158 mg, 0.48 mmol) and diethyl azodicarboxylate (40%
in toluene, 205 pl, 0.48 mmol) in tetrahydrofuran (5 ml) was stirred for 2 days. The resin
10 was filtered off and the reaction mixture was concentrated in vacuo. The crude was purified
on silica gel preparative chromatography using DCM as eluant.
Yield: 59 % (50 mg).
'H NMR (CDCly): 2.76 (m, 2H), 3.60-4.50 (m, 7H), 5.32 (m, 1H), 7.20-8.00 (m, 13H).
LC/MS (ESI+): 454 (M+1)
15 HPLC purity: 85 %

Example X1I: (3EZ.5S)-5-(aminomethyl)-1-(1,1'-biphenyl-4-ylcarbonyDpvrrolidin-3-one Q-

methyloxime (13) (compound of formula III).

OVL\
N\f&
N NH,
o
g
¢

(13)

e

20



HN NN' N O 15 (11) A solution of mesylate (9a) (60 mg, 0.15 mmol), 1-(2'-aminocthyl) pyrazole (58
mg, 0.53 mmol), potassium carbonate (41 mg, 0.30 mmol) and sodium iodide (225 mg, 1.50 mmol) in
tetrahydrofuran (5 ml) was stirred for 2 days. The reaction mixture was diluted with ethyh 20racefgie
and washed with HC1 IN, then with brine. The organic phase was dried (MgSO4) and concentrated.
The crude was purified using a C8 SPE cartridge. Yield: 5 % (3 mg). LC/MS (ESI+): 418 (M+H) HPLC
purity: 79%. 25 8 DEC 2006 46 Example X: A7
2-{[(2S.4EZ)-1-(1,1'-biphenyl-4-ylearbonyl)-4-(methoxyiinino)pyrrolidin-2-

ylimethyl}-1A-isdirttoles i ﬁ(@HI)a'ctlor(éuZZA}Z(omg;Ffb@ﬂdmﬁ%)rnmmabl)nelmmhwf&% GfouhI(B%LZ) A

solution of alcohql 2) EZ mj 5 htall ide (70
trlphenylphosnhlﬁeglpo y?ﬁlglr };&5%% é@fgg nﬁ? § |e(ﬁ10(‘f ggﬁcar oxy ate (rfﬁ% In toluene
205 |, 0.48 rmsdliiltierad wéfrapdr8e falir{&: rwl@swwsumadfm Qddlayso IW@ tesixn@isdsniiltered off and the

reaction mlxydﬁ fvl\;z% go[éyéelggjited in vacuo. The crude was purified on silica gel preparative

chromatograp s cluant. Yield: 59 % (50 mg).
5 LC/MS (ESIL-): 422 (M-1)

(EST+): 424 (M+1)
'H NMR (CDCly): 2.29 (m, 1H), 2.70 (m, 1H), 3.43 (m, 1H), 3.64 (m, 3H), 3.83 (s, 3H),
4.17 (m, 1H), 6.90 (m, NH2), 7.20-8.00 (m, 9H).
HPLC purity : 88 %.
10
Example XII: N-{[(4EZ.28)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-

vllmethyllacetamide (14) (compound of formula Ib)

/O‘/LL

N

g

15 (14)

A solution of amine (13) (16 mg, 0.05 mmol), acetic anhydride (5.6 ul, 0.06 mmol) and

triethylamine (7.9 wl, 0.06 mmol) in dichloromethane was stirred 30 min. The reaction

mixture was washed with water. The organic phase was dried (MgSO4) and concentrated in

vacuo. The crude was purified on silica gel preparative chromatography using Ethyl acetate
20  aseluant.

Yield: 42 % (8 mg).

LC/MS (ESI-): 364 (M-1)

(EST+): 366 (M+1)

'H NMR (CDCls): 2.10 (s, 3H), 2.40-3.00 (m, 2H), 3.54 (m, 2H), 3.87 (s, 3H), 4.24 (m, 2H),
25 4.81 (m, 1H), 7.20-8.00 (m, 9H).

HPLC purity: 95 %.



tH NMR (CDCI3): 2.76 (m, 2H), 3,60-4.50 (m, 7H), 5.32 (m, 1H), 7.20-8.00 (m, 131-1). LC/MS (ESI+):
454 (M+l) 15 HPLC purity: 85 % Example XI:
(3EZ,SS)-5-(aminotnethyl)-1-(1,1'-biphenyl-4-ylcarbonyl)pyrrolidin-3-one 0- methyloxime §18} ¢
(compound of formula 11l . /OWN NH N 2 O zo (13) 8 DEC 2006 47 A solution of phtallrnlde (f% (42
mg, 0.09 rnmol), hydrazine monohydrate (45 I, 0.93 mmol) in ethanol : tetrahydrofuran (1: 1, 1 ml) was
stirred overnight. The white precipitate was filtered off and the filtrate was concentrated in vacuo to
give the expected amine. Yield : 76 % (26 mg) 5 LC/MS (ESI ): 422 (M 1) (EST+) 424 (M+1) 'H NMR
(CDC13): 2.ESa s (¢ - : b 3

NH2), 7.20-8.0
f(4EZ,2S)-1- -2- yllmethyllacetamide (14)
(compound of formula Ib) O NH N1rr
.0
R
LD
o

9

5 (15)

Intermediate 15a: methyl (4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4- {[tert-butyl (dimethyl)
silyl]Joxy}-L-prolinate (compound of formula VIII).

10 (15a)
Methyl (4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-hydroxy-L-prolinate (intermediate 2a, 2.07g,
6.35mmol) was dissolved in DCM (30ml) and treated with 4-DMAP (776mg, 6.35mmol),
TEA (2.21ml, 15.88mmol) and TBDMS-CI (1.91g, 12.7mmol). The reaction was monitored
by LC/MS. After 24h, as the reaction was not completed, TBDMS-CI (300mg, 2mmol) and
15 TEA (Iml) were added. After 48h, the reaction was completed. The mixture was washed
with sat. NH4Cl and brine (twice), dried over magnesium sulfate, filtered and concentrated.
The crude (2.85g) was purified by flash chromatography using EtOAc/cHex 50:50 as eluant.
Yield: 93% (2.61g)
1H NMR (CDCI3): -0.05 (s, 3H), 0.02 (s, 3H), 0.81 (s, 9H), 2.04 (m, 1H), 2.27 (m, 1H), 3.45
20 (d, J=9.4 Hz, 1H), 3.78 (s, 3H), 3.81 (m, 1H), 4.43 (m, 1H), 4.80 (t, ] = 8.1 Hz, 1H), 7.33-
7.46 (m, 3H), 7.62 (m, 6H).



0=~ O 15 (14) A solution of amine (13) (16 mg, 0.05 mmol), acetic anhydride (5.6 I, 0.06 mmol) and
triethylamine (7.9 I, 0.06 mmol) in dichloromethane was stirred 30 min. The reaction mixture was
washed with water. The organic phase was dried (MgSO4) and concentrated in vacuo. rHREEr 386 was
purified on silica gel preparative chromatography using Ethyl acetate 20 as eluant. Yield: 42 % (8

mg). LC/MS (ESI-): 364 (M-1) (ESI+): 366 (M+]) '"H NMR (CDC13): 2.10 (s, 3H), 2.40-3.00 (m, 2H),
3.54 (m, 2H), 3.87 (s, 3H), 4.24 (in, 2H), 25 4.81 (in,"f H), 7.20-8.00 (m, 9H). HPLC purity: 95 %. 8

DEC 2006 48 Example XIII: (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbon Ipiperi din- | -VI methyl)
pyrrolicin-3-BHSRPHAFR ASHZ 185 ot HIRPIAb ARSI Beriia e ElimsihyPsibaiate
15a: methyl &Q@b%@@}p@@w&ﬂm{garbonyl)-4-{[tert-hutyI (dimethyl) silyllJoxy}-L-prolinate
(compound of formula VI1II). SI-O |1 ~O- ON 0 10 (15a) Methyl
(4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-hydraxy-L-prolinate (intermediate 2a, 2.07g, 6.35mmol) was
dissolved in DCM (30ml) and treated with y @ 76mg, 6.35mmol),

OH
N
O-=
JJ
J

(15b)

A solution of methyl (4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-{[tert-butyl (dimethyl) silyl]

oxy}-L-prolinate (intermediate 15a, 2.61g, 5.94mmol) in THF (60ml) was cooled to 0°C

and treated with lithium borohydride (95%, 206mg, 8.9mmol). The reaction mixture was

stirred for 3h and quenched slowly with water. THF was removed under reduced pressure,
10 the crude was redissolved in AcOEt, washed with sat. NH4Cl, brine, dried over magnesium

sulfate, filtered and concentrated.

Yield : 92% (2.268g)

LC/MS (ESI+): 412 (M+1)

15 Intermediate 15¢: 1-[((2S,4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-{[tert-butyl (dimethyl)
silyl]oxy} pyrrolidin-2-yl)methylpiperidine (compound of formula XT)
PN

/Si\O

(15¢)



TEA (2.21m1, 15.88mmol) and TBDMS-CI (1.91g, 12.7mmol). The reaction was monitored by LC/MS.
After 24h, as the reaction was not completed, TBDMS-CI (300mg, 2mrnol) and 15 TEA (I ml) were
added. After 48h, the reaction was completed. The mixture was washed with sat. NH4@| ard bype
(twice), dried over magnesium sulfate, filtered and concentrated. The crude (2.85¢g) was purified by
flash chromatography using EtOAc/cHex 50:50 as eluant. Yield: 93% (2.61g) 1H NMR (CDC13): -0.05
(s, 311), 0.02 (s, 3H), 0.81 (s, 914), 2.04 (in, IH), 2.27%(n, 1H), 3.45 20 (d, J = 9.4 Hz, IH), 3.78 (s,
3H), 3.81 (m, IH), 4.43 (m, 1H), 4.80 (t, J = 8.1 Hz, 1H), 7.33- 7.46 (m, 3H), 7.62 (m, 6H). 8 DEC 2006
49 Intermedigté 39ptipsf afpphol {IPWiRNEVEA0A bR Jadipld prprashaari Sty wiker aggn,

pyrrolidin-Z-MQgﬁmgSQMaMIQ re%gﬂ)( (§ﬁ %@ﬂfrﬂ?thﬂe reaction mixture was stirred for 24
(4R)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-{[tert-butyl (dimethyl) silyl] oxy}-Lﬁrollnate (intermediate 15a,

2.61g, 5.94RHHEY therrias oduied wild didikapghangngeaeisd iR CObretly dhgeaqoso8s 206mg,
8.9mmol). Tle.feRatiak Mk eMasdibeshiehaheanthéuenatiehsirud with waletd Wik Wagremoved

under reduced pressure, 10 the crude was redissolved in AcCOEt, washed with sat. NH4C1, brine, dried

over magneditith QlESed) ritedegoarentiaisdentisetl Idheds - Bomed sy iresiMseneased - n1hem+1)
15 Intermedigliewie: skef{(2%, 4Rpilit{bnlobipi@nt4 188 a0 0 ) 4nth B8 o U didiTy RIEMbn SHyHeXy}

pyrm"din-z-gé)d@deé?ggn%&grigigeug?OOr.r]S%Orl}llrr]rcljo%f fggggilélzécll) é%i’gl, 0.50 mmol) and then sodium
triacetoxyborohydride (143 mg, 0.68 mmol). The reaction was stirred over night and then
diluted with ethyl acetate. The organic phase was washed with sat. NaHCOs, then with brine.

10  The organic phase was dried (MgSOs) and concentrated to afford the expected tertiary
amine.

Yield: 95 % (230 mg).
LC/MS (ESI-): 513 (M+Cl)
(ESI+): 479 (M+1)

15 'HNMR (CDCl): -0.09 (s, 3H), 0.00 (s, 3H), 0.79 (s, 9H), 1.20-1.60 (m, 6H), 2.08 (m, 4H),
2.40-2.90 (m, 4H), 3.35 (m, 1H), 3.56 (m, 1H), 4.34 (m, [H), 4.59 (m, 1H), 7.20-7.60 (m,
9H).

HPLC purity: 90 %.

20  Intermediate 15d: (3R,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(piperidin-1-ylmethyl)

pyrrolidin-3-ol (compound of formula XI)

(15d)
25
A solution of protected alcohol (15¢) (200 mg, 0.42 mmol) and TBAF (0.63 ml, 1M in THF)
in tetrahydrofuran was stirred at room temperature during | hour. The reaction mixture was

concentrated and then diluted in acetone-ethyl acetate (1-2) and washed with a saturated



N3 0 (Ise) $ DEC 2006 50 To a solution of alcohol (15b) (200 mg, 0.49 mmol) in dichloromethane (5
ml) under argon, was added Dess Martin reagent (227 mg, 053 mmol). The reaction mixture was
stirred for 24 hours, then was diluted with dichloromethane and washed with NaHCO3 sat. pite 905
aqueous layer was extracted with dichloromethane. The organic phases were washed with water, 5
dried (MgSO4) and concentrated. The aldehyde obtained was directly engaged in the following step.
To a solution of aldehyde (184 mg, 0.45 mmol) in 1,2Hichloroethane were added piperidine (49 l, 0.50
mmol), acetic acid (28 |, 0.50 mmol) and then sodium triacetoxyborohydride (143 mg, 0.68 mmol). The

reaction was\etitr&es cpbutisightlascotaamic difiresd wiishdster/ | (Adetate. Mtk eepgnicapidate ysdvdished

with sat. Nalgg&:)%e&ta%ﬂy)if_h brine. to The organic phase was dried (MgSO4) and concentrated to
afford the expected tertiary amine. Yield: 95 % (230 mg). LC/MS (ESI-): 513 (M+Cl) (ESI+): 479
(M+1) 15 'HKiRAﬁQZ(@ES@@\gmé)OQ (s, 3H), 0.00 (s, 3H), 0.79 (s, 9H), 1.20-1.60 (m, 6H), 2.08 (m, 4H),
2.40-2.90 (@@Nﬁﬁg@,@(}ﬂg%ﬁéﬁﬁ% (m, 1H), 4.34 (m, 1H), 4.59 (m, 1H), 7.20-7.60 (m, 9H). HPLC
purity: 90 %, 20 Intermediate 15d: ( R,SS)-lﬁ-LSI , I'-biphen}fll-4- Icarbon I)-S-ﬁpiperidin-l-ylmethyl%
pyrrolidih-3-oi BB LR b 1 lad M ST 69 ABe HH), 2.25-2.90 (m, 4H), 3.50 (m, 2H), 4.4:

(m, 1H), 4.62 (m, 1H), 7.30-7.70 (m, 9H).

HPLC purity : 86 %.

Intermediate 15¢: (5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(piperidin-1-ylmethyl)-pyrrolidin-

3-one (compound of formula X)

10
(15¢)

A solution of DMSO (46.8 nl, 0.66 mmol) in dichloromethane (1 ml) was added drop wise

to a solution of oxalyl chloride (28.2 pl, 0.33 mmol) in dichloromethane (2 ml) at -78°C
15 under argon. After |5 min at -78°C, a solution of alcohol (15d) (80 mg, 0.22 mmol) in

dichloromethane (1 ml) was added dropwise. The reaction mixture was stirred at -78°C for |

hour, treated with triethylamine (0.152 ml, 1.1 mmol) and allowed to warm to room

temperature. The reaction mixture was diluted with ethyl acetate, washed with water then

brine. The organic phase was dried (MgSO,) and concentrated to afford the expected ketone.
20 Yield: 84 % (78 mg).

LC/MS (ESI-): 361 (M-1)

(ESI+): 363 (M+1)
HPLC purity: 86 %.

25 Example XIII: A solution of ketone (15¢) (70 mg, 0.19 mmol), hydroxylamine methyl ether
hydrochloride (48 mg, 0.58 mmol) and triethylamine (80 pl, 0.58 mmol) in chloroforme (3

ml) was stirred at 70°C for 2 days. The reaction mixture was diluted with dichloromethane



25 A solution of protected alcohol (15c¢) (200 mg, 0.42 m3nol) and TBAF (0.63 ml, IM in THF) in
tetrahydrofuran was stirred at room temperature during 1 hour. The reaction mixture was
concentrated and then diluted in acetone-ethyl acetate (1-2) and washed with a saturategl mEE6,3006
51 NaHCOg3 solution. The organic phase was dried (MgS04) and concentrated to afford the expected
alcohol. Yield : 51 % (90 mg). LC/MS (ESI+) : 365 (M+l) 5'H NMR (CDC13): 1.20-1.60 (m, 6H), 2.19
(m, 4H), 2.25-2.90 (m, 4H), 3.50 (m, 2H), 4.43 (m, 1I§F), 4.62 (m, 1H), 7.30-7.70 (m, 9H). HPLC purity :
86 %. Intermediate 15e: (58@-(1, I'-biphenyl-4-ylcarbony2;ﬂ5ﬂ;§piperidin-I-yImethyl)-pyrrolidin- 3-one
(compound @nfoyried it (HE° 10 - g peeanis Riastisi ot Sdefie:8and awcaptaipshto afford
dichloromethgagiedkinvas added drop wise to a solution of oxalyl chloride (28.2 |, 0.33 mmol) in
dichloromethane (2 mcp at -78C 15 under argon. After 15 min at -78C, a solution of alcohol (15d) (80
mg, 0.22 mn%ﬁl‘?h 9ichidrdR@thane (1 ml) was added dropwise. The reaction mixture was stirred at
-78C for 1 hpgrnvse@sdhyvisbzigthylamine (0.152 ml, 1.1 mmol) and allowed to warm to room
temperature, The reaction mixture e/vas g‘guied vI\{ith ethyl aﬁ@ftate washed with water then brine. The
JEBntef

organic phasE WA el vy do2)G@h A3 & 397e(€k6&)ce%“k’é€8hem%02ﬁ81él%4 %

(78 mg).  (m, 4H), 3.38 (m, IH), 3.68 (m, 1H), 3.79 (m, 3H), 4.21 (m, 2H), 4.86 (m, 1H), 7.20-8.00
(m, 9H).
HPLC purity: 94 %.

10 Example XIV: (3EZ.55)-1-(1.1'-biphenvl-4-vlcarbonyl)-5-(2-hvdroxyethyl)pyrrolidin-3-one

O-methyloxime (16) (compound of formula II)

(16)

15
Intermediate 16a : [(2S,4R)-1-(1,1"-biphenyl-4-ylcarbonyl)-4-hydroxypyrrolidin-2-yl]acetic

acid (compound of formula VIII)

Il
N OH
O:

20 (16a)



LC/MS (ESI-): 361 (M-1) (ESI+): 363 (M+1) HPLC purity: 86 %. 25 Example XIlI: A solution of ketone
(15e) (70 mg, 0.19 mmol), hydroxylamine methyl ether hydrochloride (48 mg, 0.58 mmol) and
triethylamine (80 I, 0.58 mmol) in chloroforme (3 ml) was stirred at 70C for 2 days. The regadiiEh 2005
mixture was diluted with dichloromethane 8 DEC 2006 52 and washed with HCI IN. The organic
phase was dried (MgSO4) and concentrated to afford the oxime ether. Yield: 90 % (73 mg). LC/MS
(ESTH+): 392 (M+1) 5 'H NMR (CDCI3): 1.39 (m, 2H),38.50-1.90 (in, 4H), 2.07 (in, 2H), 2.43 (m, 2H),
2.50-3.10 (in, 4H), 3.38 (in, 1H), 3.68 (in, 1H), 3.79 (m, 3H), 4.21 (in, 2H), 4.86 (in, 1H), 7.20-8.00 (m,
9H). HPLC pisity: Sshitorl @ ExamplecxdV 1(BEid;b&Gpdr{droxyproline hydrochloride (245 mg, 1.35

e PO PO RYTRN - 2t ok e AR SRImRO G oy

E;QS(,DLI:I R;D- T—(Dﬂ%ipﬂenyﬂg@lym;m?dﬁbmt@(ypym iZhyileogtieraoy (hdonide(haisahfgrriida VIII)
HO~0 N Olﬁngol) in tetrahydrofuran (1 ml). The reaction mixture was allowed to warm to room
5  temperature and was stirred 18 hours. It was then diluted with acetone-ethyl acetate (1-2)
and washed with HCl IN. The organic phase was dried (MgSO,) and concentrated to afford
a mixture of desired product and 4-phenylbenzoyl acid. A small quantity of acid could be
obtained by precipitation with ethyl acetate.
'"H NMR (DMSO): 1.82 (m, 1H), 2.11 (m, 1H), 2.5 (m, 1H), 2.81 (dd, J=15.6 Hz, J=3.2,
10 1H), 3.3 (m, 1H), 3.51 (dd, J=11.7 Hz, J=2.6 Hz, 1H), 4.16 (m, 1H), 4.40 (m, 1H), 7.30-8.00
(m, 9H).
LC/MS: (ESI-): 280 (M-1-COy), 324 (M-1)
(ESI+): 326 (M+1)
HPLC purity: 84 %

15
Intermediate 16b: methyl [(2S,4R)-1-(1,1"-biphenyl-4-ylcarbonyl)-4-hydroxy-pyrrolidin-2-
yl]acetate (compound of formula VIII)
HO, o
NOMe
o)
20 (16b)

To a solution of the acid mixture previously obtained (intermediate 16a) in toluene-

methanol (10 ml, 1-1) was added diazomethyltrimethylsilane (2.76 ml, 2M in hexane). After

3 hours, the reaction mixture was concentrated and purified by silica gel column
25  chromatography using ethyl acetate as eluant.

Yield: 40 % (for the two steps, 256mg).



20 (16a) 8 DEC 2006 53 To a solution of commercial L-hcta-homohydroxyproline hydrochloride (245
mg, 1.35 mmol), triethylamine (t.13 ml, 8.09 mrnol) in water (0.8 ml) and tetrahydrofuran (2 ml) at 0C
under argon, was added dropwise a solution of 4-phenylbenzoyl chloride (438 mg, 2.02 AL L) iEhUB
tetrahydrofuran (1 ml). The reaction mixture was allowed to warm to room 5 temperature and was
stirred 18 hours. It was then diluted with acetone-ethyl acetate (1-2) and washed with HCI IN. The
organic phase was dried (MgS04) and concentratedo afford a mixture of desired product and
4-phenylbenzoyl acid. A small quantity of acid could be obtained by precipitation with ethyl acetate. 'H
NMR (DMSGY:NMR (BIM$)):21 18D (m, LH), 2.51(6m,1HY), 2.8 ddd=15 ¥z Hz 8332, ItH)1MY73&i(m, 1H),

230 (M1-C02) S et ey e AT B0 el b g
[(2S,4R)-1-(HA e hg 0.yl EBrBotl, (nd HyH b R9-fly o lfinHz, GRCBERS @b mpdlibd of formula VIII)

HOO N OMh%/QI$%§§+ ) 348 é\,ﬁpllytion of the acid mixture previously obtained (intermediate 16a) in
toluene- methanol (10 mi; 1-1) was ‘added diazomethyltrimethylsilane (2.76 ml, 2M in hexane). After 3

hours, the réHdtiorpwiiktu?8 Was concentrated and purified by silica gel column 25 chromatography
using ethyl acetate as cluant. Yield: 40 % (for the two steps, 256mg).

Intermediate 16¢: (3R,5R)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(2-hydroxyethyl)-pyrrolidin-3-
ol (compound of formula VII)
HO

N OH
o

10 (16¢)

To a solution of methyl ester (16b) (310 mg, 0.91 mmol) in tetrahydrofuran at 0°C under

argon, was added lithium borohydride (30 mg, 1.37 mmol). The reaction mixture was

allowed to warm at room temperature and stirred 12h. LiBH4 was quenched with water and
15  the tetrahydrofuran evaporated in vacuo. Acetonitrile was added and the white precipitate

was filtered, washed with acetonitrile then with ether and finally dried.

Yield: 97 % (280mg)

'H NMR (DMSO): 1.69 (m, 1H), 1.87 (m, 1H), 2.15 (m, 2H), 3.35 (m, 1H), 3.57 (m, 2H),

3.72 (d, J=11.3 Hz, 1H), 4.25 (m, 1H), 4.40 (m, 1H), 4.56 (m, OH), 4.87 (m, OH) 7.30-8.00
20 (m, 9H).

LC/MS (ESI+): 294 (M-H,0+1), 312 (M+1)", 334 (M+Na)

HPLC purity : 98.5 %.

25



8 DEC 2006 54 1H NMR (DMSO): 1.82(m, 1H), 2.11 (m, 1H), 2.6 (dd, J=15.4 Hz, J= 8.3 Hz, 1H), 2.97
(dd, J=15.3 Hz, J=3.4 Hz, 1H), 3.25 (d, J=11.4 Hz, 1H), 3.62 (s, 3H), 3.67 (dd, J=11.4 Hz J 3.4 Hz,
1H), 4.16 (m, 1H), 4.44 (m, 1H), 4.86 (d, J= 3.4 Hz, OH) 7.30-8.00 (m, 9H). LC/MS (ESI+¢ (Kﬁgﬁl)
5 HPLC purity: 98 %. Intermediate 16c:
(3R,5R)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(2-hydroxyethyl)-pyrrolidin-3- ol (compound of formula VII)
HO%~'OH O 10 (16¢) To a solution of methyl ester {26b) (310 mg, 0.91 mmol) in tetrahydrofuran at

OC under argon, was added lithium borohydride (30 mg, 1.37 mmol). The reaction mixture was
allowed to whrteratediate 16dp@SRitRe- kit Kthrielebn Pl -yiBtdonsd 3 i r{Cestabmish (dater and 15 the

tetrahydrofum Z(;%j |51[ﬁ§:} ﬁ(&%pﬁg[l@ addedand ihe/yyhite precipitate was filtered,
washed with ac nlt Ren wit her and finally dried. Yield: 97 % (280mg) 1H NMR (DMSO): 1.69

(m, IH), 1.87 (m, 1H), 2.15 (m, 2H), 3.35 (m, IH), 3.57 (m, 2H), 3.72 (d, J=11.3 Hz, 1H), 4.25 (m, 111),
4.40 (m, 1H), 4.56 (m, OH), 4.87 (m, OH) 7.30-8.00 20 (m, 9H). LC/MS (ESI+): 294 (M-H20+1), 312
(M+1)', 334 (M+Na) HPLC purity : 98.5 %H@5 8 DEC 2006 55 Intermediate 16d:

(3R,5R)-1-(1,I'-biphenyl-4-ylcarbonyl)-5-(2- f[thl methyl)silylJoxy}ethyl) pyrrolidin-3-ol
(compound of formula VI1). HO N O0—Si

0 |

5 (16d)

To a solution of diol (16¢) (270 mg, 0.87 mmol) in dimethylformamide (10 ml) was added
dropwise a solution of tert-butyldimethylsilyl chloride (131 mg. 0.87 mmol) and
triethylamine (120 pl, 0.87 mmol). The reaction mixture was stirred at room temperature for
10 2 days. Ethyl acetate was added and the reaction mixture was washed with water. The
aqueous phase was extracted with ethyl acetate. The organic phases were dried (MgSQO4) and
concentrated in vacuo. The crude was purified on silica gel preparative chromatography
using Ethyl acetate : cyclohexane, 50:50 as eluant. Yield : 17 % (63 mg).
LC/MS (ESI+): 426 (M+1)
15 HPLC purity: 100 %.

Intermediate  16e:  (SR)-1-(1,1"-biphenyl-4-ylcarbonyl)-5-(2-{[tert-butyl  (dimethyl)
silylJoxy}ethyl)pyrrolidin-3-one (compound of formula [V).

20
(16¢)



N O-S!' O 5 (16d) To a solution of diol (16c) (270 mg, 0.87 mmol) in dimethylfonnamide (10 ml) was
added dropwise a solution of ter*t-butyldimethylsilyl chloride (131 mg. 0.87 rnmol) and triethylamine
(1201, 0.87 mmol). The reaction mixture was stirred at room temperature for 10 2 days. EtRyDiCetate
was added and the reaction mixture was washed with water. The aqueous phase was extracted with
ethyl acetate. The organic phases were dried (MgSO4) and concentrated in vacuo. The crude was
purified on silica gel preparative chromatography usiig Ethyl acetate : cyclohexane, 50:50 as eluant.
Yield : 17 % (63 mg). LC/MS (ESI+): 426 (M+1) 15 HPLC purity: 100 %. Intermediate 16e:
(5R)-1-(1,1"-Aipbletiph 4> [0dFBOn(A)-3- (2 {[té«ﬁtibmwl)(iiirdie:ﬂiﬂyk)oraﬂsh]mcy(}bmmmsr@ﬁdm 3romevise

(compound of formula 1V). O 0] solu 41,044
mmol) in dlcﬁ or%c}nug %u(%o()i }1\4 )(vags aedg-9 grggz\?vzf%e a2 SOl |5?11% %‘% &?)clﬂﬁ)ndy ?% %ré

mmol) in dlchﬂgmmAﬂtmnéﬁ(Zmnﬂ) at ~7/8€D,mdemhurtgnn Aftdedin{i@l)- 18T, rigsdutionmafeicatol
(1_6d) (63 mg&%%%%ehour Iorom&ihﬁlg &Sg %s)r%% %(Ijl dr 1\%3\% Thte re(f';lctl%ge égtur was

stirred at -7 |et?1yfam| mmol was ad aIIowe Yo' warm to
room températuradr memedwnmwrﬁmt@@ermla@dﬂumwjﬂweimdmm aﬂmhédwmhrmalt@rrdoen brine.

e B FS Yo S o i ol 100
brine. The organic phase was dried (MgS0O,) and concentrated to afford the expected ketone.
Yield : 100 % (64 mg).
LC/MS (ESI-): 422 (M-1)
10 (ESI+): 424 (M+1)

HPLC purity: 99 %.

Intermediate 16f: (3Z,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(2- {[tert-butyl (dimethyl)
silylJoxy}ethyl)pyrrolidin-3-one O-methyloxime.
15

(16)

A solution of ketone (16e) (64 mg, 0.15 mmol), hydroxylamine methyl ether hydrochloride
20 (38 mg, 0.45 mmol) and triethylamine (62 pl, 0.45 mmol) in chloroform (4 ml) was stirred at
70°C for 5 days. The reaction mixture was diluted with dichloromethane and washed with
HCI1 IN. The organic phase was dried (MgSO4) and concentrated to afford the expected
oxime ether.
Yield : 96 % (68 mg).
25 'H NMR (CDCls): 0.01 (s, 6H), 0.84 (s, 9H), 1.5-2.0 (m, 2H), 2.66 (m, 1H), 2.81 (m, 1H),
3.67 (m, 2H), 3.82 (s, 3 H), 4.20 (m, 2H), 4.88 (m, 1H), 7.20-8.00 (m, 9H).
HPLC purity: 95 %.



Intermediate 16f: (3Z,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(2-{[tort-butyl (dimethyl)
silylloxy}ethyl)pyrrolidin-3-one 0-methyloxime. 15 0 N N O\ (16f) A solution of ketone (16e) (64 mg,
0.15 imnol), hydroxylamine methyl ether hydrochloride 20 (38 mg, 0.45 mmol) and trietH/|&frin@l(62 |,
0.45 mmol) in chloroform (4 ml) was stirred at 70C for 5 days. The reaction mixture was diluted with
dichloromethane and washed with HCI IN. The organic phase was dried (MgS0O4) and concentrated to
afford the expected oxime ether. Yield : 96 % (68 mgJ. 25 'H NMR (CDC13): 0.01 (s, 6H), 0.84 (s, 9H),
1.5-2.0 (in, 2H), 2.66 (m, 1H), 2.81 (m, IH), 3.67 (in, 2H), 3.82 (s, 3 H), 4.20 (m, 2H), 4.88 (m, 1H),
7.20-8.00 (if@OMS O ptdeyMoE 9%. 8 DFC 2006 57 LC/MS (ESI+): 453 (M+1) Example XIV: A
solution of protected alcohol (161) (68 mg, 0.15 mmol) and TBAF (0.225 ml, IM in THF) in
tetrahydrofuran was stirred at room temperature during 1 hour. The 5 reaction mixture was

concentrateExaranrkck LY detrivtitn piavetased als Mab iERARR Watd: 1 TmanshyardcIIAEE WS dried

(MgSO4) andicangentratad. Yield: B9 N W EiRed 3t &R @nlidath8 U Kore ie!H).
2.92 (m, 1H), 3.67 (3n, 2H), 3.82 (s, 3 H), 4.20 %ZH)’ 5,07 (m, 1H), 7.20-8.00 (m, 9H). to LC/MS
(ESI+): 339 [gaston aptteroiias cor optrpicd Alahsn Bhusdiieihdrassimsrind csuthesd wihmiatision

The organic phase was dried (MgSO,) and concentrated.
Yield: 85 %.
'H NMR (CDCls): 1.60 (m, 1H), 1.89 (m, 1H), 2.55 (m, 1H), 2.92 (m, 1H), 3.67 (m, 2H),
3.82 (s, 3 H), 4.20 (m, 2H), 5.07 (m, 1H), 7.20-8.00 (m, 9H).
10 LC/MS (ESI+): 339 (M+1)
HPLC purity: 96 %.

ExampleXV: Preparation of a pharmaceutical Formulation

The following Formulation examples illustrate representative pharmaceutical compositions
15 according to the present invention being.

Formulation 1 — Tablets

A pyrrolidine compound of Formula [ is admixed as a dry powder with a dry gelatin binder

in an approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a

lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active pyrrolidine
20  compound per tablet) in a tablet press.

Formulation 2 — Capsules

A pyrrolidine compound of Formula I is admixed as a dry powder with a starch diluent in an
approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active
pyrrolidine compound per capsule).

25  Formulation 3 — Liquid

A pyrrolidine compound of Formula [ (1250 mg), sucrose (1.75 g) and xanthan gum (4 mg)
are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously
prepared solution of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89,
50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted with water and

30  added with stirring. Sufficient water is then added to produce a total volume of 5 mL.

Formulation 4 — Tablets

A pyrrolidine compound of Formula [ is admixed as a dry powder with a dry gelatin binder

in an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a



The following Formulation examples illustrate representative pharmaceutical compositions 15
according to the present invention being. Formulation 1 - Tablets A pyrrolidine compound of Formula |
is admixed as a dry powder with a dry gelatin binder in an approximate 1:2 weight ration. §A B&itargs
amount of magnesium stearate is added as a lubricant. The mixture is formed into 240-270 mg tablets
(80-90 mg of active pyrrolidine 20 compound per tablet) in a tablet press. Formulation 2 - Capsules A
pyrrolidine compound of Formula | is admixed as a d f} powder with a starch diluent in an approximate
1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active pyrrolidine compound per
capsule). 25l uirlatfiba BT ABgfBHEIf eI Fo P s ARREN Ry RUEpb&neL. 75 g)
and xanthangpin. (/e -a5e1BioRagd. passed through a No. 10 mesh U.S. sieve, and then mixed with
a previously prepared solutlon of microcrystalline cellulose and sodium carboxymethyl cellulose
(11:89, 50 nzoate (10 mg), flavor, and color are diluted with water and 30
added with s&qsmolﬁmﬁté@&%mbmﬁmwmmeauﬁe Bugtaty Atume Qlird Mieck@Iulation 4 -

Tablets A pyrrolidine compound of Formula | is admixed as a dry powder with a dry gelatin binder in
an approxinfAEeeys MEHPIRC N FRMEHSMOLRRSP A sMESRarate is added as a 8 DEC 2006

58 lubricant. The mixture is formed mto 450 900 mg tablets (150-300 mg of active pyrrolidine
compound) Hxanz Sidtogienl|adh - Injection A pyrrolidine compound of Formula | is dissolved
in a buffered sterile saline |nJectabIe 5 aqueous medium to a concentration of approximately 5 mg/ml.

Example XVt1Biglagicah@sa@sdiie 6 amReads A dingkte-E esmdadi mmnhpasiected to the
following assays:

a) In vitro competition binding assay on hOT receptor with Scintillation Proximity

10 Assay (11).

)

NI NOTY

This assay allows to determine the affinity of the test compounds for the human Oxytocin
(hOT) receptor. Membranes from HEK293EBNA (cells expressing the hOT receptor) were
suspended in buffer containing 50 mM Tris-HCI, pH 7.4, 5 mM MgCI2 and 0.1 % BSA
(w/v). The membranes (2-4 pg) were mixed with 0.1 mg SPA bead coated with wheat-germ
15  aglutinin (WGA-PVT-Polyethylene Imine beads from Amersham) and 0.2 nM of the

radiolabelled [1251]-OVTA (OVTA being Ornithin Vasoactive, an analogue of OT for
competitive binding experiments). Non-specific binding was determined in the presence of 1
uM Oxytocin. The total assay volume was 100 pl. The plates (Coming ® NBS plate) were
incubated at room temperature for 30 min and counted on a Mibrobeta® plate scintillation
20  counter. Competitive binding was performed in presence of compounds of formula (I) at the
following concentrations: 30 pM, 10 uM, 1 pM, 300 nM, 100 nM, 10 nM, 1 nM, 100 pM,
10 pM. The competitive binding data were analysed using the iterative, nonlinear, curve-

fitting program, "Prism" (GraphPad Software, Inc).

The ability of pyrrolidine derivatives of formula (I) to inhibit the binding of '*I-OVTA to
25 the OT-receptor was assessed using the above described in vitro biological assay.
Representative values for some example compounds are given in Table I where the binding
affinity of test compounds from the above examples is expressed by the inhibition constant
(Ki; nM). From these values, it can be derived that said test compounds according to formula

[ do show a significant binding to the oxytocin receptor.

30



a) In vitro competition binding assay on hOT receptor with Scintillation Proximity 10 Assay (11). This

assay allows to determine the affinity of the test compounds for the human Oxytocin (hOT
Membranes from HEK293EBNA (cells expressing the hOT receptor) were suspended ifb

receg)tor.
B 2006

containing 50 mM Tris-HCI, pH 7.4, 5 mM MgC12 and 0.1 % BSA (w/v). The membranes (2-4 g) were
mixed with 0.1 mg SPA bead coated with Wheat-germ915 aglutinin (WGA-PVT-Polyethylene Imine
beads from Amersham) and 0.2 nM of the 125 radiofabelled [ 1]-OVTA (OVTA being Ornithin

Vasoactive, an analogue of OT for competitive bindin
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tv Combo
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IUPAC-Name hOT-R|(Ki [nM]) 2-{[(2S,4Z)-1-(1,1"-biphenyl-4-ylcarbonyl)-

7 4-(methoxyimino)pyrrolidin-2-ylJmethoxy}- 140
N-(2-pyrrolidin-1-ylethyl)acetamide
(3EZ,5S)-1-(1,1"-biphenyl-4-ylcarbonyl)-5-

8 (methoxymethyl)pyrrolidin-3-one O-methyl- 55.0
oxime
2-{[(28,4Z)-1-(1,1'-biphenyl-4-ylcarbonyl}-

12 4-(methoxyimino)pyrrolidin-2-yljmethyl}-1H- 5.1
isoindole-1,3(2H)-dione
(3EZ, 5S)-1-(1,1"-biphenyl-4-ylcarbonyl)-5-

16 (2-hydroxyethyl)pyrrolidin-3-one O-methyl- 120

oxime

b) Functional assay No. 1: Inhibition of oxytocin mediated Ca’*-mobilization by

FLIPR® (Fluorimetric Imaging Plate Reader)

The action of OT on the OT-receptor triggers a complex cascade of events in the cell which

. . . . + . . . . +
leads to an increase in the intra-cytoplasmic Ca*' concentration. This increase in Ca?

concentration results from both calcium release from the sarcoplasmic reticulum (calcium

stores) into the cytoplasm and from calcium influx from the extracellular space through Ca*

10

myometrial cells which leads to uterine contractions (1 and 3).

channels. This Ca®*" mobilization into the cytoplasm triggers the contractile machinery of the

This assay allows the measurement of the inhibition of OT/OT-R mediated calcium

mobilization by test compou

nds of formula (I).



3EZ, 5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5 2 (hydroxymethyl)pyrrolidin-3-one 0- 139 methyloxime
(32,5S)-1-(1,1'-bip henyl-4-ylcarbonyl)-5 4 (hydroxymethyl)pyrrolidin-3-one 0- 94.9 meth Ioﬁ‘ge
2-{[(2S,42)-1-(1,1'-biphenyl-4-ylcarbonyl ) 7 4-(methoxyimino)pyrrolidin-2-yllmethoxy}- 14 2006
N-(2-pyrrolidin-1-ylethyl )aceta m ide (3EZ, 5S)-1-(1,1'-b iphenyl-4-ylcarbonyl)-5 8
(methoxymethyl)pyrrolidin-3-one O-methyl- 55.0 oxime 2-{[(2S,4Z)-1-(1,1'-bip hen yl-4-ylcarbonyl ) 12
-(methoxyimino)pyrrolidin-2-yljmethyl}-1 H- 5.1 isoinﬁ%le-l,B(ZH)-dione (3EZ,

5S)-1-(1,1"-bi hengl¢4-ylcarbpnyl)_-5_16 (2-hydroxyethyl)pyrrolidin-3-one O-methyl- 120 oxime b)
Functional a%EH’WNds £ fHoBmeH oA BRHBEI TSR 4iERE Calassh oA MELRIA Hises) Homrsiy tmeermetric
Imaging PlatgRarsiesh The Ralisp ddoitodne Blcrersptatirieaess 2 seuBIeyIsRSaateplgIgNts in

the cell which |eads to an increase in the intra-cytoplasmic Cat concentration. This increase in Ca2+
concentratiddHESHEaHETR U PRA S P@l@ﬁ%‘éoﬁé?ﬁlﬂ%%gsarcoplasmic reticulum (calcium stores) into
the cytoplasm and from calcium influx from the extracellular space through Ca2+ 10 channels. This
Cat mobilizaRtiepante the pltga SinlPRggktsstiveeco ptractideednadthiridr], ¢Pthe-Indypinelriad cetisl which
leads to_uteri ontractions (1 ' say.allows th asurement of the inhibition o
OTIOT- A i Al e R RS RS o S e the

hOT receptor) and incubated for 30min up to 2 days at 37 °C. The cells were plated out into

96-well-plates (60000 cells/well).

Labelling with fluo-4: 50ug of fluo-4 (Ca2+ sensitive fluorescent dye) were dissolved in
20ul pluronic acid (20% in DMSO). The dissolved fluo-4 was then diluted in 10ml DMEM

10 (Dubecco's Minimal Essential Medium)-F12 culture medium. The plates were washed one
time with DMEM-F12 medium. 100ul of the fluo-4 containing-DMEM-F12 medium were
added to the HEK-cells which were incubated for 1.5-2h in this fluorescent medium. Fluo-4
is taken up by the cytoplasm of the cells.

Buffer: 145mM NaCl, SmM KCI, 1mM MgCl,, 10mM Hepes, 10mM Glucose, EGTA
15 (Ethylene-bis oxyethylene nitrilo tetraacetic acid). The pH was adjusted to 7.4.

Performance of the assay: A minimum of 80ul/well of compounds of formula (1) (5x) in the

above buffer (1x) were prepared (96-well-plates). The compounds of formula (I) were added
to the 96-well-plates at different concentrations (30 pM, 10 uM, 1 uM, 300 nM, 100 nM, 10
nM, 1 nM, 100 pM, 10 pM). OT was added at a concentration of 40 nM.

20 The relative fluorescence of Fluo-4 (A= 488nm, Aen= 590 nm) is then measured by the
FLIPR in presence or absence of compounds of formula (I). The fluorescence of the marker
being sensitive to the amount of Ca**, the Ca”* movements can be detected. Then, it can be
determined the ability of compounds of formula ([) to antagonize the oxytocin-induced

intracellular Ca**-mobilization mediated by the oxytocin receptor.

25 The activities of the pyrrolidine derivatives according to formula I were assessed using the
above described in vitro biological assay. Representative values for some example
compounds are given in Table IL. The values refer to the concentration of the test compounds
according to formula I necessary to antagonize by 50% the OT/OTR intracellular Ca**-
mobilization. From the values, it can be derived that said example compounds according to

30 formula I do exhibit a significant activity as oxytocin receptor antagonists.



60 FLIPR(r) is a fluorimetric imaging device using a laser (Argon-ion laser) for simultaneous
illumination and reading (cooled CCD camera) of each well of a 96-well-plate, thus enabling rapid
measurements on a large number of samples. Preparing the plates: FLIPR-plates were quagga?%
with PLL (Poly-L-Lysine) 10g/ml + 5 0.1% gelatine to attach HEK293EBNA cells (Human Embryonic
Kidney cells expressing the hOT receptor) and mcubated for 30min up to 2 days at 37 C. The cells
were plated out into 96-well-plates (60000 cells/well) Labelllng with fluo-4: 50g of fluo-4 (Ca2+
sensitive fluorescent dye) were dissolved in 20pl pluronic acid (20% in DMSO). The dissolved fluo-4
was then diluted in IOmI DMEM 10 (Dubecco's Mkt Essential Medium)-F12 culture medium. The
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¢) Functional assay No. 2: Inhibition of IP3 (Inositol Tri-Phosphate)-Synthesis in
HEK/EBNA-OTR cells

The interaction of OT on the OT-receptor leads to the IP3 synthesis, second messenger for
Ca”" release from sarcoplasmic reticulum, involved in the uterine contraction triggering

process (3).

This assay can be used to show the inhibition of the OT / OT-R mediated IP3 synthesis by

using test compounds of formula (I).

Stimulation of the cells: HEK/EBNA OTR (rat or human) cells are plated out into costar 12-

well plates, and equilibrated for 15-24h with 4 nCi/ml radiolabelled [*H]- Inositol with 1%
FCS (0.5ml/well) and without inositol supplement. The medium containing the label is
aspirated. DMEM medium (without FCS, inositol), 20mM Hepes (4-(2-hydroxyethyl)-1-
piperazine-ethane-sulphonic acid), 1mg/ml BSA containing 10mM LiCl (freshly prepared),
are added and incubated for 10-15min at 37°C. The agonist (i.e. oxytocin used at a
concentration of 10 nM) and the antagonists (i.e. the tests compounds of formula (I) can be
used in a concentration of 10 uM, 1uM, 300 nM, 100 nM, 10 nM, | nM, 100 pM, 10 pM, 3
pM) can be added at the required time (15-45min), followed by aspiration of the medium. In

la | necessary



mobilization. From the values, it can be derived that said example compounds according to 30
formula | do exhibit a significant activity as oxytocin receptor antagonists. DEC 200h 61 Table I
Inhibition of Ca2+ Compound No. IUPAC-Name mobilisation; hOT-R 1C5D M (3EZ, g DEC 2006
5S)-5-(hydroxymethyl)-1 | [(2'-methyl-1, 1'-biphenyl-4-yl) 0.03 carbonyl] pyrrolidin-3-one O
methyloxime (3EZ, 5S)-1-(1,1'-biphenyl-4 2 ylcarbong/g)-S-(hydroxymethyl) 0.09 }i'rolidin-3-one
O-methyloxime (3Z, 5S)-1-(1,1'-biphenyl-4 4 ylcarbonyl)-5 (hydroxymethyl) 0.01 pyrrolidin-3-one
O-methyloxime c) Functignal assay No. 2: Inhibition of IP3 (Inositol Tri-Phosphzipg%-Synthes.is in

HEKIEBNA-8¢ RESNS SO (Ll adigtpbelisd ipestiod B 9enserhideesirlaBelis B3 ditgesigingecond

messenger foIT giaks Odlaase femsdicoplaEitretigiehim, involved in the uterine contraction
triggering process (3). This assay can be used to show the inhibition of the OT / OT-R mediated IP3

synthesis by..using tes ] ¢ D). 10, Stimulati f the cells: HEK/EBNA OTR (rat or
human) ceIIsTgrgeap\gfg%l(ﬁ %%ﬁ?l?dg %%%%@S%gﬁﬁ)éﬁgs%%%ﬁné}dg| i@rrgtu ftglre 1e§-silﬂ$v\\ﬁt(hrl\l§1€i/ rjﬁl1 g
radiolapelled@%ﬂq@nrj@sﬁthiﬂh“m% llﬂ@§1@3r§qllvtiet_l) (andQAAtMmembkitm soppplemditt Fhdanéeium
S R AREh R B3 Hep M FHH RO CHE ORIBNBATMHRRS 0.4m of

Y %eutr{llizing solution (0.72 M KOH/0.6M KHCO3), and the tubes vortexed and kept in the

cold at least for 2h.

Separation of IP’s: The samples are spun in a table top centrifuge at 3000-4000 rpm for

15min. Iml of the supernatant is transferred to new tubes containing 2.5ml H,O. Packed
10 resin (Dowex AGIX®8) is equilibrated with 20ml H,O, and the whole samples are poured
onto the chromatography columns, thus separating the mixture. To remove free inositol, two

washes with 10ml H,O are carried out.

Elution of total IP’s: Elution is achieved using 3ml 1M ammonium formate/0.1M formic

acid. The eluant is collected in scintillation counting tubes, after the addition of 7ml of

15  sciatillation liquid. The amount of [*H]-IP3 is determined by a scintillating counter.

The ability of compounds of formula (I) to effectively antagonize oxytocin-induced IP3-
synthesis mediated by the oxytocin receptor, can be assessed using the above described in

vitro biological assay.
d) In vivo model for inhibition of uterine contractions

20  The assay evaluates the biological effect of tested compounds in an in vivo model of preterm

labor, premature birth.

Non-pregnant Charles River CD (SD) BR female rats (9-10 weeks old, 200-250g) were
treated at 18 and 24 hours before the experiment with 250 pg/kg, i.p. diethylstilbestrol
(DES). For the assay, the animal was anaesthetised with urethane (1.75 g/kg, i.p.) and placed
25  on a homeothermic operating table. The trachea was isolated and cannulated with a suitable
polyethylene (PE) tubing. A midline incision at the hypogastrium level was made and one
uterine horn exposed, its cephalic end cannulated with a PE240 tubing and, after filling the
internal cavity with 0.2 ml of sterile physiological saline, connected to a “Gemini”

amplifying/recording system via a P231D Gould Statham pressure transducer.



piperazine-ethane-sulphonic acid), Img/ml BSA containing IOmM LiCl (freshly prepared), 15 are added
and incubated for 10-15min at 37C. The agonist (i.e. oxytocin used at a concentration of 10 nM) and
the antagonists (i.e. the tests compounds of formula (1) can be used in a concentration of § 0DV Liyg
300 nM, 100 nM, 10 nM, | nM, 100 pM, 10 pM, 3 pM) can be added at the required time (15-45min),
followed by aspiration of the medium. In DEC 2006 62 the presence of OT, the radiolabelled inositol is
converted to radiolabelled IP3. Antagonizing OT at thre OT-receptor inhibits the IP3 formation. The
amount of the radiolabelled IP3 may be determined through the ensuing work-up. The reaction is

stopped witlPRa 1S Sannes Faied sapeeid iy EgAdubingtaed Somneeipsinoat ReisrHly

Temperaturgedhien, GivlRradrapsierieddptaitihes sentaitinge Gdmk ohpeialiZind.seiioni Q.- 72 M
KOH/0.6M KHCO3), and the tubes vortexed and kept in the cold at least for 2h. Separation of IP's:

The sample®Y&8#8pun in a table top centrifuge at 3000-4000 rpm for 15min. Iml of the supernatant is
transferred to new tubes containing 2.5ml H20. Packed 10 resin (Dowex AGIXS) is equilibrated with
20m1 H20, anththeaseheldenhypdesratcapoiinédrativo tifetioh toshatogpaphyscolisndnsdtus sepabating the
mixture.STo rem?élgeafrgg%.in sifol, two H20 are out. Elution of total IP's:

Elution is ac]ﬁ?e%e A f?’l\/?annmyg‘?msd%%%%e%}ﬁ\iﬁl?mon n 3grri

usmé m ammonium o ormic acid. The eluant is collected in

scintillation counting tubes, after the addition of 7ml of 15 scintillation liquid. The amount of [3H]-IP3 is
determined & it atiaty chameio TiedagastirybsamHptdritsioP Eeneat ¢tor tenéffesngelydattdgonize
oxytocin-indyge LR34 SynihesisonssiairdBidhg,pxytocin receptor, can be assessed using the above
described in nitro biological assay, d) In vivo model for inhibition of uterine contractions 20 The assay
evaluates th&

iological effect of tested compoynds in an in vivo mqdel of preteen labor, premature
Eirih, Nom-oSUF SPGB e S ) B YER AT L EH B B0 SO e
repeatedly injected intravenously at 30-min intervals. When reproducible contractile
10 responses of the uterus to the same OT stimulus (selected dose of oxytocin) were obtained,
the dose of the test or of the reference (vehicle) was administered. Further injection cycles of

the same dose of oxytocin, were continued (OT injections at 30-min intervals) for a suitable

time after treatment to assess the inhibitory effects and the reversibility of these effects.

The contractile response of the uterus to oxytocin was quantified by measuring the intra-
15 uterine pressure and the number of contractions. The effect of the reference and test
compounds was evaluated by comparing pre- and post-treatment pressure values. In
addition, contractions of the uterine were measured at 5, 40, 75, 110, 145 and 180 minutes

after test compound administration.

The activities of the pyrrolidine derivatives claimed in the Formula I can be assessed using
20 the above described in vivo biological assay. Representative values for one example
compound are given in Table III. The values refer to the capacity of the example compound
according to Formula I to effectively antagonize oxytocin-induced uterine contractions in the
rat when administered by either intravenous or oral route at 40 min after the test compound
administration. From the values shown in Table III, it can be derived that said example test
25 compound according to Formula I does exhibit a significant activity as tocolytic, i.e. uterine-

relaxing, agent.



treated at 18 and 24 hours before the experiment with 250 g/kg, i.p. diethylstilbestrol (DES). For the
assay, the animal was anaesthetised with urethane (1.75 g/kg, i.p.) and placed 25 on a homeothermic
operating table. The trachea was isolated and cannulated with a suitable polyethylene (P§) E)I
midline incision at the hypogastrium level was made and one uterine horn exposed, its cephallc e d
cannulated with a PE240 tubing and, after filling the internal cavity with 0.2 ml of sterile physiological
saline, connected to a "Gemini" amplifying/recording system via a P231D Gould Statham pressure
transducer. a DEC 2006 63 One jugular vein was |solated cannulated with a PE60 tubing and
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compound are given in Table Ill. The values refer to the capacity of the example compound according
to Formula Ito effectively antagonize oxytocin-induced uterine contractions in the rat when
administered by either intravenous or oral route at 40 min after the test compound adminiBtrB&n2006
From the values shown in Table IlI, it can be derived that said example test 25 compound according to
Formula | does exhibit a significant activity as tocolytic, i.e. uterine- relaxing, agent. Q DEC 2006 64
Table 11l Compound %Rcduction of Doses no. IUPAC-Name Uterine [mg/kg] Contraction
(32,5S)-1-(1,1'-biphenyl-4- 10 2 ylcarbonyl)-5-(hydroxymethyl) 39.8 10.0 yrrolidin-3-onc
O-methyloximg}—‘i‘?ﬁé.) (32,5S)-1-(1,1'-biphenyl-4- 30 2 ylcarbonyl)-5-(hydroxymethyl) 50.9 8.6
yrrolidin-3-onc 0-methyloxime (per os) 6 DEC 2006 65 References- 1. Gimpl G. and Fahrenholz, F.

hysiological iew , - . i, M. € lin. Endacrinol. bol. , 70,
1145-1154 5. NHERLR. 86 LR 7 oGBS ke AUt b g0 A22-33, 4. Thorton, . et
at.. EXperimentg} PoySiplao 29035, 2A7-307. W0 52 VRSINE 4 P lied Chem. 1992, 35

3919-3927. 6. Genaro, A. R. et al., Remington's Pharmaceutical Sciences. 18th ed. Easton: The
Mack  Publighing; RPNy, 1893chmid, B. J. Soc. Gynecol. Invest. 2001, 8,122-33.

4. Thorton, S. et al., Experimental Physiology 2001; 86, 297-302.
10

5. Evans B. E. et al. JMed.Chem. 1992, 35, 3919-3927.

&

Gennaro, A. R. et al., Remington’s Pharmaceutical Sciences. 18th ed. Easton: The Mack
Publishing Company, 1995.

15
7. T.W. Greene et al. John Wiley & Sons Inc, Third Ed. 1999.
8. R.C. Larock, Wiley VCH 1999.
20 9. E. Breitmaier, W. Voelter Carbon-13 NMR Spectroscopy, 3rd Ed, p. 240, VCH, 1987.

10. Philip J. Kocienski, in “Protecting Groups”, Georg Thieme Verlag Stuttgart, New York,
1994.

25  11. Cook, N.D. et al. Pharmaceutical Manufacturing International 1992; p.49-53



t5 7. T.W. Greene et al. John Wiley & Sons Inc, Third Ed. 1999. 8. R.C. Larock, Wiley VCH 1999. 20
9. E. Breitmaier, W. Voelter Carbon-13 NMR Spectroscopy, 3rd Ed, p. 240, VCH, 1987. 10[£¢ﬂli5) J.
Kocienski, in "Protecting Groups", Georg Thieme Verlag Stuttgart, New York, 1994. 25 9, oI%,DIflI.D.
et al. Pharmaceutical Manufacturing International 1992; p.49-53 $ DEC 2006 66 Claims 1. A
pyrrolidine derivative of Formula l: R* O~1 N CH2 X Rz N R 3)- O a geometrical isomers thereof, an
optically active form thereof, an enantiomer thereof, a 5 diastereomers thereof, one or more mixtures
thereof, a racemate form thereof, or a salt thereof, wherein: R is selected from the group consisting of
H and Ci-C6=airyl; R2 is selected from the group consisting of hydrogen, Ci-C6-alkyl, Ci-C6-alkyl aryl,
heteroaryl, C -CG-%I:E? terg 1% %@%% ken 4 -2-C6-alkenyl aryl, C2-C6-alkenyl 10 heteroaryl,
C2-C6-alkynyl, C2-Cit-a %nlﬁegéré 1,V M fﬁ%%% ah?éteroaryl, C3-CH cycloalkyl, heterocycloalkyl,
Ci-C6-alkyl cycloalkyl, Ci-C6-aIk¥I heterocycloalkyl, Ci- C6-alkyl carboxy, acyl, C1-C6-alkyl acyl,
C1-Cé6-alkyl acyloxy, CI-C6-alkR alkoxy, alkoxycarbonyl, C-C6-alkyl alkoxycarbonyl, arninocarbonyl,
Ci-C6-alkyl aminocarbonyl, ClLC6-aIkyI acylamino, Ci-C6-alkyl ureido, amino, Ci-C6-alkyl amino, 15
sulfonyloxy, Ci-C6-alkyl sulfonﬂoxn, sulfonyl, Ci-C6-alkyl sulfonyl, sulfmyl, C1-C6-

\ )
[ —CHy{—X—R?

N |
—0

R®
a geometrical isomers thereof, an optically active form thereof, an enantiomer thereof, a
5 diastereomers thereof, one or more mixtures thereof, a racemate form thereof, or a salt

thereof, wherein:

R' is selected from the group consisting of H and C,-Ce-alkyl;

R? is selected from the group consisting of hydrogen, C;-Ce-alkyl, Ci-Cs-alkyl aryl,

heteroaryl, C;-C¢-alkyl heteroaryl, C,-Cs-alkenyl, C,-Cs-alkenyl aryl, C,-Cs-alkenyl
10 heteroaryl, C,-Cg-alkynyl, C,-Cs-alkynyl aryl, C,-Cs-alkynyl heteroaryl, C;-Cs-

cycloalkyl, heterocycloalkyl, C,-C¢-alkyl cycloalkyl, C-C¢-alkyl heterocycloalkyl, C;-

Ce-alkyl carboxy, acyl, C(-Cs-alkyl acyl, C-Cs-alkyl acyloxy, C,-Cs-alkyl alkoxy,

alkoxycarbonyl, C,-Cg-alkyl alkoxycarbonyl, aminocarbonyl, C,-Cs-alkyl

aminocarbonyl, C,-Cg-alkyl acylamino, C,-Cg-alkyl ureido, amino, C;-Cg-alkyl amino,
15 sulfonyloxy, C-Cs-alkyl sulfonyloxy, sulfonyl, C;-Cg¢-alkyl sulfonyl, sulfinyl, C,-Cs-

alkyl sulfinyl, C,-Cs-alkyl sulfanyl, and C;-Cs-alkyl sulfonylamino;

R® is selected from the group consisting of aryl and heteroaryl;

X is selected from the group consisting of O and NR*;

R* is selected from the group consisting of H, C;-Cg-alkyl, C,-Cg-alkyl aryl, C,-Cs-alkyl
20 heteroaryl, aryl, and heteroaryl; wherein

R* and R* can form together with the N atom to which they are linked to, a 5-8

membered saturated or unsaturated heterocycloalkyl ring; and

n is an integer from 1 to 3.

25 2. A pyrrolidine derivative according to claim 1, wherein R is methyl.



alkyl sulfinyl, CI-C6-alkyl sulfanyl, and C1-C6-alkyl sulfonylamino; R3 is selected from the group
consisting of aryl and heteroaryl; X is selected from the group consisting of 0 and NR4; R4 is selected
from the group consisting of H, Ci-C6-alkyl, C1-C6-alkyl aryl, C1-C6-alkyl 20 heteroaryl, %ybl?é"% 06
heteroaryl; wherein R2 and R4 can form together with the N atom to which they are linked to, a 5-g
membered saturated or unsaturated heterocycloalkyl ring; and n is an integer from 1 to 3. 25 2. A
pyrrolidine derivative according to claim 1, wherein Rl is methyl. 8 DEC 2006 67 3. A pyrrolidine
derivative according to claim 1, wherein R3 is a phenyl. 4. A pyrrolidine derivative according to claims
1, wherein n is3an imiggeroliding dsrbaiveyavoticiing teclaativie abeordilg io cidienyl. wherein R2 and R4
form together with the N atom to which they are linked, a 5 or 6 membered cycloalkyl or
heterocycloalkyl ring. 6. A pyrrolidine derivative according to claims 1 wherein X isOor NH. 107. A
pyrrolidine derfvativé axuotiling teikaiiy el aessibingd frdpnisd grdepesomsistingteder 3BZ 5
S)-5-(hydroxymethyl)-1-[(2'-methyl-1, I'-biphenyl-4-yl)carbonyl]pyrrolidin-3-one 0-methyloxime; 15
(3EZ,58)-1-(1,1'-biphenyl-4-ylcarbqnyl)-5-(hydrqumethyl)pyrrolidin-3-20ne 0-4methy|oxime; ‘
(3E,5S5)-1-(1,18biphdmyrelidias senypLt s ayertshpenietrlaypy olibpmes: nand Rdenyidnirider37th

S)-1-(1,1*-biphgnyk4adeArd mbh s -meiimeinerazip < s msd I edidins néReeg. s mashyloxime;
tert-butyl {[(2S,4EZ)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-

ring.

6. A pyrrolidine derivative according to claims 1 wherein X is O or NH.

10
7. A pyrrolidine derivative according to claim 1, selected from the group consisting
of:

(3EZ,55)-5-(hydroxymethyl)-1-[(2'-methyl-1,1'-biphenyl-4-yl)carbonyl ]pyrrolidin-3-one
O-methyloxime;

15 (3EZ,5S5)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl)pyrrolidin-3-one O-
methyloxime;
(3E,58)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(hydroxymethyl)pyrrolidin-3-one O-
methyloxime;

(3Z,55)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-[ (4-methylpiperazin-1-yl)methyl]pyrro-lidin-3-

20 one O-methyloxime;
tert-butyl {[(2S,4EZ)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-
yl]methoxy} acetate;
{[(28,4EZ)-1-(1,1"-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-yl]-
methoxy} acetic acid,;

25 2-{[(2S,4EZ)-1-(1,1"-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-yl]-
methoxy} -N-(2-pyrrolidin-1-ylethyl)acetamide;
(3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(methoxymethyl)pyrrolidin-3-one O-
methyloxime;

(3EZ,58)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-[ (4-methylpiperazin- 1 -yl)methyl]-pyrrolidin-

30 3-one O-methyloxime;

(3EZ,5S)-1-(1,1"-biphenyl-4-ylcarbonyl)-5- {[ (4-methoxyphenyl)amino]methyl} -
pyrrolidin-3-one O-methyloxime;



yllmethoxy} acetate; { [(2 S,4EZ)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-yl]-
methoxy}acetic acid; 25 2-{[(28,4EZ)-1-(1,1'-biphenyI-4-yIcarbonyl)-4-(methoxyimino)pyrolidin-Z-allt]J-
methoxy} -N-(2-p yrrolidin-I-yl ethyl) ac etamide; g DEC 200
(3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(methoxymethyl)pyrrolidin-3-one 0- methyloxime;
(3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-[(4-methylpiperazin- | -yl)methyl]-pyrrolidin- 30 3-one
0-methyloxime; (3EZ,5 S)-1-(1,1'-biphenyl-4-ylcarl$8nyl)-5- { [(4-methoxyphenyl)amino] methyl} -
pyrrolidin-3-one 0-methyloxime; 0 DEC 2006 68 (3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-({ [2-(1
(S AE2) 1L T-biinery 4 ylearbomy L (memasymmo)pyriatdin. 2y methyl} 4 Hioaindole-1,3
, -1-(1,1'-hiphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-yl]- methyl } -1 H-isoindole-1,
(2H)-dione; @é@&-é@%ﬁ%ﬁ&%ﬁe—’(l,1'-biphenyl-4-ylcarbonyl)pyrrolidin-3-one O-methyl-

oxime; N-{ [(ZS{fEZ FEAL 11 hipharhdnydyle sttobytyl)-frietetbryimmodpyyralidiin2-yl)jmethy! }
acetamide; (3EZ,53)++(1,L'-hiphenylsd-ylcarbonyl)-5-(piperidin-l-ylmethyl)pyrrolidin-3-one 0- 10
methyloxime;%%gy@é%{(égp%&i%‘%ﬁﬁﬁ- -ylcarbonyl)-5-(2-hydroxyethyl)pyrrolidin-3-one O-
methysloxime (8B4, i pth(anafioraethint) 3 rételebipivonyl pretcatboe i) ol dysihene Cheatlsdid method t 5
compri sing administering said pyrrolidine derivative according to claim 1 to a patient in need thereof

in an amount Sutficient to treat said preteen labor, said premature birth or said dysmenorrhea.
N-{[(2S,4EZ)-1-(1,1'-biphenyl-4-ylcarbonyl)-4-(methoxyimino)pyrrolidin-2-

yl]methyl }acetamide;

(3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(piperidin- 1 -ylmethyl)pyrrolidin-3-one O-
10 methyloxime; and

(3EZ,5S)-1-(1,1'-biphenyl-4-ylcarbonyl)-5-(2-hydroxyethyl)pyrrolidin-3-one O-

methyloxime.

8. A method of treating preterm labor, premature birth or dysmenorrhea, said method
15 comprising administering said pyrrolidine derivative according to claim | to a patient in
need thereof in an amount sufficient to treat said preterm labor, said premature birth or

said dysmenorrhea.

9. A pharmaceutical composition comprising said pyrrolidine derivative according to

20 claim 1 and a pharmaceutically acceptable carrier, diluent or excipient thereof.

10 A process for the preparation of said pyrrolidine derivative according to claim 1
wherein X is O, comprising O-alkylating an alcohol derivatives of formula (II) with an

alkylating agent R:-LG wherein LG is a leaving group

\

N\
ZlHOH
N n

o,
R3
I

30

35 to obtain said pyrrolidine derivative.



9. A pharmaceutical composition comprising said pyrrolidine derivative according to 20 claim 1 and a
pharmaceutically acceptable carrier, diluent or excipient thereof. 10 A process for the preparation of
said pyrrolidine derivative according to claim 1 wherein X is 0, comprising O-alkylating a dléghofgs
derivatives of formula (II) with an alkylating agent R2-LG wherein LG is a leaving group R1-0 NV~ J~
SOH 30 N on O=~ R3 35 to obtain said pyrrolidine derivative. 8 DEC 200R 69 11. A process for the
preparation of said pyrrolidine derivative accordingéto claim 1 wherein X is NR4, comprising reductively
aminating an aldehyde derivative of formula (XI) with an amine HNR2R45Ri-ONO " N' H 0;:~k R3

Xl to obtain sgid pxrislidine feriathpeparation of said pyrrolidine derivative according to claim 1
wherein X is NR*, comprising reductively aminating an aldehyde derivative of formula

(XI) with an amine HNR’R?

R1 — O'\
N, Q
N
g
N~ \f”’].:.: H

ok
R3
Xl

to obtain said pyrrolidine derivative.

15





